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NEW WORLD) ORDER is emerging, dominated by 
tations that only yesterday were thought of as wastes 
of windblown sand inhabited by wandering herds- 

men, “Taday almost all other nations—rich and poor alike— 
must come to tenmes with these predominantly: Moslem lands. 
For the Arabs particularly, this new power broucht by oil 
must be a heady reminder of that other time, 1,500 years apn, 
when they swept suddenfy out of Arabia and dominated the 
entire Mediterranran world, 

What happens next is wnyone’s guess, as the industrial 
easaiaie learn to cope with the high cost of energy, and with 
the awesome accumulation a! wealth that swells Middle East- 
ern pirates it may reach $80 billion this year alone. 

I find! living in these times exciting and challenging—ii 
somictimes nerve-racking—anid | think most members cf the 
National Geographic Society do too, They know whut to 
expect of history; their magazine has travfitionally ¢docu- 
mented the fundamental, irreversible changes in the lives 
of great nations and tiny tribes 

Change can come like a thunderclap, me it did to the Incas; 
Loren McIntyre brought that period vividly to life in the 
December 1973 issue An equally exciting view of Maya 
civilization is in preparation 

‘Change can also come as silently nz the bloom of a white 
Sail on wun ocean horizon—as a forthcoming article on Colum- 
bus will show—and as relentlessly as the progress of a road 
through & jungle. Next month's issue will tell of two Hrazilian 
tribes facing that problem. Later we will visit the Kurds of 
Treg, caught tn a struggle for autonomy, and view the un- 
precedented making of a new sooety in Alaska. 

Looking back, | any impressed ly the continuity that un- 
derlies NATIONAL GroGRAPHTIC’s monthly accounting of 
change When our staff recently started work. on articles 
about coal resources, geothermal energy, and solar energy, 
they were acting in an honored tradition: In 1904 we stur- 
veved the “Natural-Gas, OMl, ancl Coal Supply of the United 
States"; in 1918 we discussed of] shales: and in 1020 pre- 
sented “Where the World Gets Its Oik But Where Will Our 
Children Get It...?" Two years ago we published “The 
Search for Tomorrow's Power.” And only dave after the Arab 
nations har] closed the of] spigot, our staff men were in Saudi 
Arabia preparing “Oil: The Dwindling Treasure,” 

This month we visit Iran, one of the nations responsible 
for, and affected by, the new world order. In 1959 I recke with 
other journalists inte Tehran, accompanying President 
Etsenhower. Our motorcade rolled ower exquisite Persian 
rugs, but beneath them lay a deeper symbol of the nation’s 
pode and power, Tramiun otl-based asphalt 

Assistant Exlitor William Graves's report introduces us bo 
some of the: lraninns making world-shoking cdeciaiorrs, wre 
Hives Us a vividl picture of the Land ancl its diverse people, 
faced with a situation witisual in their history—-prosperity. 

In the long view, I suppose, what happens in the 20th 
century is only the latest installment in the 37,/000-veur 
cage of Cro-Magnon man. We can take comfurt in the notion, 
as Alexander Marshack’s article in this issue points out, that 
even in the most difficult of times, those ancestors of ours 








managed tomakeagoofit 7 _. 





NATIONAL 
GEOGRAPHIC 


TE AT ERP ea fi bP 5 
CSPFESigHT Ei rlt4 BP ST. EERE Perle 
mn TRE Cee a 





January 1975 


Iran: Desert Miracle 2 
Crscrasing fhe Persia af ata, erat men 
Willem Graves and James 2. Mair find the 
eaynre © SU -ccntMry SeCees OF Saver Ae 
dont elary based cv ail. 


How We Found 

the Monitor 48 

4yfervore thas wu oiceniare af iblivion, tHe 
Ciel Wars formed “chersthos on a raft” dean 
herd identitied and phitaprapheu 220) feet 
down i the Atlontic, By dot G. Newton 


Exploring the Mind 

of Ice Age Man 62 

New techniqgoes help diesonder Marihact 
formnlite some a“ecwrns e an aadaciows 


qeestion: What were the thoaght prowesses 
f Eeropeae 37 000) fo 2OONN) vere ag? 


New England's 

“Litthe Portugal™ oo 

0. Lowi Muzroteata traces the piped 
Portigucar dnenenaris hicie weer lath 
the fabric of cir mertivotal life 


Bad Days for 

the Brown Pelican ort 

Ralph WO Schreiber gavectes a forlorn birds 
chances for altimate drivel, Pada praia 
by Wilion A Chrtwinger aml tre author, 


Martinique: Liberte, 

Egalite, and Uncertainty 

in the Caribbean 124 

Acne Miche ind Joti Laan find 
proticers behind the pleasures iat prapical 
piece of Pranee, 


COVER: Flanrescing weird!) unaier atieuvicdet 
Neh, this bles ina cove at Nida, France, 
elpaoa med prehistorian fowaed a few 
wadertanding of fee Age man (pages 76-77). 
Phvoprapa fry Alerander Mursiack, 


Iran 


DESERT MIRACLE 


By WILLIAM GRAVES 
Photographs by 
JAMES P. BLAIR 


Sriiwi s & aid 





HEN IT CAME MY TURN, I 
Pumped over the fire, chanting the 
Mors Poe Ali; Morah tid 


Khuen me: “My troubles tunel ms 





ne I castinto your fumes; give me 
your warmth and brightness in return 

Alt Rode With all tie sahisiachon if a 
l2-veeraol] as he stoke! the fire for his 
next customer. “Now,” he assured me, 
WOU Will have a successiul new vear ond 
Wour divs will dance with happiness. you 
have honored my fire by jumping over it 
Ten riais, please 
[ paidit fladWvw—hlteen cents tor a veut 
f cood fortune is a notable bargain—and 
strolled off down the avenue 

Cither fires that evening bordered the 
streets of Tt rin, [ran > £HOTmoOW capital 
it Wit (hahar Shanbeh Swuri—the 


‘enst Of Wednesday. Iranians on that 


pring night traditionally leap a fire. of 
poten, or desert thorn, in a svmbolic swap 
it puns troubles for a fresh berinnine. For 
thase who have no fire of their own, Ali 
ane others ike him are hapny to oblies 

| had arrived in Iran just in time for the 
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Feast of Wednesday, During two. months of 
travel throughout the country I came to think 
of that key Middle East nation in terms of 
Ali's cheerful blaze. In a-sense all Tran is 
jumping over the fire, hoping to discard the 
burdens and hardships of centuries past for 
the promise of a new and challenging age. 

Challenge denotes problems, and Iran has 
a wide assortment: illiteracy, cisease, pollu- 
tion, lack of water, inflation, and worrisome 
neighbors—militant Iraq and the mighty So- 
viet Union. 

Broader still, however, is Iran's range of 
assets, beginning with what lies beneath the 
seared and barren earth. With the world fac- 
ing an energy crisis, lran's estimated reserves 
of same 30 billion barrels of oil and a supply 
of natural gas second only to the US.5.R."s 
offer the prospect of enormous wealth and 
economic influence to 32 million Tranians. 

“Last year,” says Hushang Ansary, Iran's 
brilliant Minister of Fconomic Affairs and 
Finance (page 11), “our national income 
agared from 17 billion dollars to 26 billion, 
and per capita Income rose from S566 to more 
than S800. By 1988 our gross national product 
is forecast at 300 billion dollars—within 50 
billion of the current figure for Europe's 
richest nation, West Germany.” 


tran “Turns a New Conver Every Week” 


Overnight wealth, bowever, 6 common- 
place in the Middle East; every oil-producing 
country has shared in the windfall What dis- 
tinguishes Tran is the speed and vision with 
which she has put the bonanza to work—not 
only in the traditional form of foreign invest- 
ments or Swiss bank holdings, but also in the 
versatile hands of the Iranians themselves. 

Avainst the day when her underground 
wealth runs dry, Iran has branched out into 
such diverse fields a5 petrochemicals, mining, 
machine tools, irrigation systems, ocean farm- 
ing; synthetic fibers, and nuclear energy. 
Meanwhile the country's innovative ruler, 
Shahanshah Mohammad Reza Pahlavi Arva- 
mehr, has designated one billion collars to 
help establish an international fund for loans 
to underdeveloped nations and to those hard- 
est hit by the energy crisis 

“This country,” declares an admiring for- 
eign consultant in Iran, “turns a new corner 
every werk.” 

Such comments are nothing new to Iran. 
Foreigners have been making them on and 
off for the better part of 2,500 years. Known 














originally as Parsa, or Persis to the Grecks, 
the forerunner of mocern [ran dazzled the 
ancient world with her civilization. 

Occupied during the Stone Age by Arvan 
peoples from Asia's heartland, Persia in the 
sixth century #.¢c. ruled an immense empire 
from her magnificent desert capital, Takht-e 
Jamshid—-the Throne of Jamshid—namedi 
after a legendary king: Today the world 
knows that vast and haunting ruin by the an- 
clent Greek term Perse polis—City of Parsa 

The empire has long since shrunk to a sin- 
gle nation of 636,000 square miles—three 
times the size of France—with a capital 
haunted largely by 20th-century problems.* 
Lodged against the base of the towering El- 
burz Mountains in the north (map, page 13), 
the city of Tehran resembles some enormous 
earth slide spilling slowly southward onto 
lran’s great desert plateau. 


Contrasts Abound in Busy Tehran 


Beneath « colorless expanse of flat-roofed 
houses and office buildings fashioned of con- 
crete or sun-dried boick, Tehran crowds 
3,500,000 residents—more than one out of 
every ten Iranians—into 85 square miles anc 
adds another 200,000 residents a vear. 

To the luckless newcomer in Tehran traffic, 
every resident seems to own a car and to be 
bent on destruction. In a giant free-for-all 
reminiscent of a demolition derby, Tehrunis 
collide with one another at the rate of some 
65.000 encounters a year, happily more at the 
eost of pride than human life 

At times the blend of Eastern culture and 
Western technology yields delghtiul results, 
One morning on Pahlavi Avenue in the shop- 
ping district | saw a young girl in a flowing 
chador, the modest ankle-length veil worn for 
centuries past by Iranian women, with a T- 
shirt beneath it announcing “APOLLO 12” 

Tehranis accept such contrasts as a matter 
of course in the rapid transition from a feudal 
society to the industrial age. Few see the irony 
of a new multimillion-dollar municipal hos- 
pital for o city where raw sewage still Hows 
with distinct aroma through open ditches 
along some streets. 

Aroma, on the other hand, contributes 
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report of President Eisenhower's vist in tage TOM), 
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magically to that teeming caldron of Tehran 
life, the central bazaar. Along-a nine-mile cov- 
ered labyrinth of 6,000 shops and stalls, the 
fragrance of innumerable spices and freshly 
baked bread mingles with the scent of oiled 
leather, dyeing wool, new lumber, and the 
perfume of charcoal cooking fires. 

With Parviz Kacin, a veteran Tehran news 
correspondent, | explored the bazaar and 
came to understand its significance beyond 
the mere exchange of goods. 

*Tracitionally,” Parviz explained os we 
made our way through swirling crowds in the 
gold sellers’ quarter, “the bazaar was an un- 
official forum where Tehranis traded ideas 
along with merchandise. Its influence was <o 
great that in the old days it was said no law 
could stand or a government survive without 
the baxzaar's approval. 

“Nowadays, of course, power hasshifted to 
the national legislature, and even more so to 
the Shah. But the bazaar is still an important 
marketplace of opinion, and it's a wise official 
who takes a stroll through it now and then.” 

From the gold sellers’ quarter we proceeded 
deeper inte the maze, through the rug mer- 
chunts’ domain, the lapidaries’, the tilemak- 
ers’, and a dozen others. Finally it came time 
to leave, and DT consulted Parviz—o lifelong 
habitue of the bazwnr—for directions. 

He produced a pocket compass, studied it 
for a moment, then pointed down a passage- 
way: “Let's give that one a try.” 


Jewels Do More Than Dazzle the Eve 


Neither the bazaar nor any other center of 


commerce in Tehran could survive for long 
without the existence of Iran's Crown Jewels. 
The priceless stones serve as backing for 74 
percent of all Iranian currency, 

Tinspected the Crown Jewels one afternoon 
at the Central Bank of Iran in Tehran, where 
the collection is displayed under tight securi- 
ty. Twas welcomed by Mrs, Firouzeh Lash- 
gary, a charming 29-year-old bank official and 
an authority on the gems. She ushered, me 
down imto the vaults past o succession of 
armed guards and a pair of massive clectron- 
ically controlled steel doors. 

In the dimly lit display chamber the walls 
seemed] aflame with every color of the spev- 
trom. Arid the soft incandescence of thou: 
sands of diamonds, emeralds, rubies, pearls, 
and sapphires, each stone seemed to magnify 
the luster ofevery other in a cumulative result 
that was overpowering. Mre Lashgary led 


rans Desert Miracle 


me among dozens of display cases featuring 
crowhs, tiaras, earrings, brooches, and varied 
items whose jeweled encrustations often cam- 
ouflaged their real purpose. 

Strack by the sheer mass of the collection 
as well as its beauty, | asked Mrs. Lashgary 
its estimated walue. | 

“Everyone wianhts to know that,” she said 
with an apologetic emile, “but there is simply 
no way of judging; all we can say is the caol- 
lection is priceless, The same is true of other 
treat roval gem collections—the British, Turk- 
ish, and Russian.” She indicated a gorgeous 
box inlaid with enormous square emeralds 
and bordered with flawless. diamonds: 

*That snuffbox is one of the few items ap- 
praised. We had it valued for insurance pur- 
pases when the box was to be sent abroad on 
exhibit; the estimate came to $5,000,000. Then 
the underwriters quoted us the cost of insur- 
ing it, and the snuffbox stayed home.” 


Former Owner Now Horrows Gems 


Now and then, according to Mre Lashgary, 
an item is removed from the collection to be 
worn by one of the royal family. The transfer 
is actually a loan, for in 1969 the Shah con- 
ferred legal tithe to the collection on the 
Government of Iran. 

lasked if the royal family could borrow any 
Item they chose, and the cautious banker sud- 
denly emerged in Mrs. Lashgary. 

“Of course,” she replied, “but His Majesty 
always signs a receipt and we keep it wotil the 
item is returned, One has to be businesslike 
about:su¢ch things.” 

In contrast to the opulence of the Crown 
Jewels, their 55-vear-old former owner is a 
man of outward simplicity, Only in his am- 
bitions for Iran does Mohammad Reza Pah- 
lavi Arvamehr—Light of the Aryans—and 
Shahanshah—King of Kinws—reveal a sense 
of inner grandeur. Not long after my arrival 
in Tehran the Shah granted me an interview 
at Niavaran Palace, the roval residence. 

My first impression was of a man of slight- 
ly less than average height, vet of enormous 
personal presence. Welcoming me ina Western 
hustness suit, the Shah offered mea chair and 
invited me to ask any questions T liked 

I mentioned a statement in his book, The 
White Revolution of fran, detailing plans for 
his country’s development. He had predicted 
that in the future mun would wage war only 
on social evils, not on his fellow man, I asked 
if the Shah (Continued on page i2) 
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still considered the statement valid m licht of 
recent Middle East bostilities—among them, 
Iran's chronic border clashes with Iraq. 

After a pause he replied: “Tf men were in- 
teligent, they would surely jotn forces against 
common ews. And if all nations would face 
the simple fact that no one's well-bemg can be 
purchased at the cost of another's, then I 
believe the statement will stand.” 

Inevitably we spoke af ail and of Iran's 
progress in refining her own crude into its 
thousands of derivatives. During an inter- 
view with a European visitor the Shah had 
summed itup: “In the future Twill not sell 
you crude oll, L will. sell WOU @epirin "When I 
mentioned the remark, His Majesty smiled 

“That is trae,” he declared. “Your people in 
the West find it hard to believe us when we 
gay’ thatinten vears we willbe another France 
or Germany. But [can assure you it is no 
exaereration: Gur young people will inherit 
a clifferent country,” 


When Does Criticism Become Treason? 


In fact-a number of young Iranians are ce- 
minding a different country now, in terms of 
greater political freedom, A highly vocal 
group af students, especially thase attending 
universities abroad, have followed the ex- 
ample of students the world over by critt- 
cizing their home povernment for repression. 

Hy Western standards the students have a 
point: [ran’s mant strides over the. past twa 
decades have been taken under what many 
Americans and Europeans view ac o benevo- 
lent but undemocratic svstem. [n the Majlis, 


the lower house of parliament, opposition 15 
confined to criticism of the majority party for 
failing to carry oul the Shah's decrees—el- 
dom opposition to the decrees themselves. 

In Tehran ood elsewhere there is still the 
eccnsional dreaded knock on the door by 
agents of SAVAK, the security police, 

“His Majesty,” a student in Tchran com- 
nluined to me privately, “declares that there 
i plenty of room in our country for complete 
frecclom, but no place for treason. The ques- 
tion is, just who decides the difference?” 

A veteran Tehran news commentator puls 
it another wax “Ome thinks twice here before 
sitting down at the microphone.” 

On the reverse side an overwhelming ma- 
jority of Iranians approve their monarch’s 
methods ond his vision of their country a5 a 
nowerlul progressive force inthe Midcle Fast 
and the world bevand 

“We're stil] in the process af peaceful revo- 
lution,” savs a professor of [ranian history at 
Tehran University, “aod look at the results so 
far—land reform, Industnalization, Vasily in- 
creased income, and emancipation of women 
from the age-olrl tyranny af Islamic custom 
Just recently the Shah decreed free education 
and medical care for all Iranians. My stu 
dents are simply too voung to rasp the 
enormity of those changes. 1 tell them, ‘Have 
patience—one revoluvion al a time. ~ 

Nowhere is Iran's transfurmation more 
strikine than in the military field. Virtually 
defenseless two decarles ago, the country now 
boust< oné of the moél power! ui armed 
forces-in the (Continued on page 20) 











Airbore heir apparent: Feurtern-yeor-old Reza Pahlirvit, enthroned tn 
the cockpit of a sinele-enpine Bonanza, prepares for a Might. The youngster 
meavone day become Ure third Pahinwi to ascend the Peacock Throne 
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Middle East, most of it trained and supplied 
by the United States. Iran pays for these 
services; having dispensed with military and 
economic aid, The country devotes four bil- 
lion dollars a year, asixth of ite budget, to de- 
fense. The result is: men like Khorram Trad). 

I met Khorram, o 35-vear-old captain and 
jet pilot, through the courtesy of the Imperial 
Iranian Air Force. One morning, with special 
permission, | joined him at Mehrabae Air 
Base west of Tehran fora view of his country 
from the rear seat of on F-4 Phantom jet 

Like most Iranian pilots, Khorram trained 
in the United States and speaks fluent En- 
glish. He checked via the intercom to see if I 
was safely belted in, then rolled the Phantom 
smoothly down the runway and climbed to 
brilliant cunlizht at 28,000 feet. 

Through scattered clouds below I could see 
the #reat upturned saw bladeof the Elbure 
Mountains, still covered with late snow and 
dominated on the east by Mount Damavand, 
Iran's highest peak at 18,606 feet 

Crossing the range northward toward the 
Caspian Sea, Khorram indicated a gray-whilte 
scallop shell lodged in one of the passes: 
“Amir Kabir Dam,” be said. “It's one of a 
dozen hydroelectric and irrigation projects in 
the Elburz and the Zagros range to the south. 
Mountains are the only teal reservoirs we 
have to store a scant foot of rainfall @ vear. 

“ska hundred Lranians what their coun- 
try's biggest problem is, and ainely-nine of 
them will tell you, “Water” "” He suddenly 
laughed. “The hundredth one will probably 
su¥, “The high price of caviar, and he has o 
point—I'll show you why." 


No More Bargains in Caviar 


BRevond the mountains we streaked over 
the country’s 400-mile-long Caspian Seacoast, 
now paved almest end to end with crowded 
resorts. Here the great barrier of the Elburz 
strips the Caspian winds of motsture, carpet- 
ing the northern slopes with lush forest ane 
blocking all but the meagerest rainfall be- 
yond. Khorram followed the shoreline west, 
gradually letting down to less than 1,000 feet, 
and Ulted one wing over a busy port. 

“Bandar-e Pahlavi,” he announced, “the 
center of the sturteon fisheries, Time was 
when vou could pick up a pound of fresh cav- 
iar there for less than $10. Now the price has 
shot up te $32: Part of the reason is incrensed 
demand as well 2s costs, but another part 15 


polution—look there along the coast.” 


20) 



































Rinsed by the caramel-colored waters of 
the Cuspian, the graveled beach below wore a 
yellowed fringe of foam with an inner border 
of scattered debris 

“A jot of that’s our own doing,” Khorram 
admitted erimly, “but the Russians don’t help 
matters. They have huge industria} plants 
that dump. tons of waste into the sea. And 
their offshore wells occasionally produce wn 
dil spill. Russian caviar production is already 
suffering, and forus it’s only a matter of time." 

In a final sweep we flew southeast across 
Tehran over a fringe of the vast desert plateau 
that makes up &5 percent of [ran's territory. 
Here Khorram spends a good deal of his flight 
time over the. aerial targel range in a alt 
desert called the Dasht-e Kavir. 

Heavy clouds were rolling in. “You must 
come back one day when it's clearer,” Khor- 
ram. said as we landed back in Tehran. “We'll 
take a look atthe arex to the south. You won't 
believe it’s the same country.” 


Amid a Harsh World, a Blue Oasis 


During. my subsequent travels, Iran lived 
up to Khorram's prophecy, In contrast to the 
lush vreenery of the Caspian coast, the region 
gouth of Tehran has all the appearance of o 
cosmic slag heap. Little can survive in that 
seared wasteland of unending rock and sand. 

Often the traveler’s: only companions are 
the gerd bad, or “round winds"”—tminiature 
dust storms whose swirling columns perform 
uo ghostly ballet across the desert floor. Heat 
combines with silence to produce a weariness 
of the soul. And all at ance there is the miracle 
of Tsfabvon, 

“Isfahan wesfe jahan,” declare Tranians 
in their native Fars: “Isfahan is half the 
world.” Residents of the city cheerfully agree, 
without deigning to méntion the other half. 

In any case Isfahan's portion is one of clas- 
sic beauty. Set like a choice slab of veined 
turquoise amid the dark prongs af neigh- 
boring volcanic peaks, the city glows with an 
uneatthly blue from a particular shade of tile 
traditionally used to adorn its mosques, On a 
Visit to its mast famous mosqudg—the Masyid- 
e Shah—TI learned something of Iran's reli- 
gious heritage from a local authority on 
Persian art. 

4Ac vou know, we are Aryans, not Arabs.” 
a knowledgeable bystander volunteered 
when be saw me standing in the great central 
praver court of the mosque. “When the Arabs 
invaded Persia in the seventh century Ap, 








they brought the Islamic faith. The Persians 
atopted the religion, but later split off in a 
sect known as Shia | 

“The effect on Persian artwas drastic. same 
say disastrous,” he continued, “Under the 
Islamic han on portrasts of living creatures, 
Persian artists were forced to abandon many 
of thetr age-old themes.” He amileel. “That is, 
the Arabs thought they abandoned them. 

“The-artistic tradition of disguising human 
farms grew up and lasted well into the 17th 
century, when this masque was built by the 
ruler known as Shah Abbas. Now look at the 
tiled fresco up there opposite the blue deme. 
After a while you'll] see the Shah himself.” 

I followed his glance, and presently made 
out the sugrestion of a Persian nobleman. 
The figure was ingeniously camouflaged with 
scrollwork and floral designs; without help I 
would never have noticed it. 

“That was the whole point,” my friend said 
with a nod. “And, one might add, part of the 
magic of Persian art.” 


32 “Sisters” Create «a Masterpiece 


For a blend of magic and unparalleled art, 
few can match Fatameh Envami and her col- 
leagues. For the past three and-a half years 
Fatameb and 31 other highhy skilled women 
weavers have been at work on perhaps the 
world’s largest Persian carpet, a 35-foot- 
square masterpiece of brilliant colors inter- 
woven in traditional Isfahan design. 

1 saw the carpet, then about half completed, 
at the Isfahan Schoo) of Fine Arts. In acav- 
ernous room all its own it hung from a giant 
loom of steel tubing, with more than a score 
of women at work on its lower edge. Fatameh 
welcomed me to the stucho and explained that 
the 42 wenvers handle the job in shifts. 

Fatameh’s art is nearly as old-as. Persia it- 
sclf, vet it continues to enrich Iran. More than 
$17,000,000 worth of handwoven carpets a 
Vear goes to the United: Stites alone. The vari- 
ety is enormous, for nearly every district has 
its traditional patterns. There can be as 
many as 500 knots to the square inch. 

At4l Fatumeh has spent nearly a quarter 


Downhill hieroglyphs tel! the story of 
skiers at Mount Oizin, worth of Tehran, The 
four-year-old resort attracts many from 

the ronka af fron's growing middle class: 
The Shah, an avid skier, more often enjoys 
the stapes at St. Moritz in. the Swiss Alpy 








Modern Persian army: 
formidable and vigilant 
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PA CCHIUTY 25.0 PPOhessiona Weaver. 1m tite 
iT thre Line Sie bis cevoterl to the rimmtl 
carpet (in compiebon, the miasterpiece will 
lie i] the pave? fil thy “yt ioral 1 sce mitils Thy 
Tehran, ond a skilled team of seven Vear 
Tanne will cissealv 

“We are lke a huge fam vy of 32 sisters,” 
Fatamenh told me, “with all the affection—and 
sometines the arruments—ofl a normal fam 
ly. We often spend the evening together, and 
wie OF the women &ven vacation tovether 
It will bea histane dav when the carpet is 
hnaly completed, and a great honor for Isfa 
nek But there will be sudness. boo 

[| asked if she would consider taking on & 
ciinilir task once the CUT! Sa COMME BAe 
che shook her head 

Such things are. for vounger women, june 
seven Vewure i¢ alone time.” She glance at the 
huge work of art behind her “It is honor 
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bevond the 4azras Mountains to the south- 
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Carpet, a vast patchwork of mold and emerald 


fielels thy produces mecrly a fifth of the coun- 
irv Ss fom] suoply. After o brief visit to two nf 
fsfahon'’s modern attractions, the army's new 
helicopter school and a huge Russian-buillt 
teel mill eallec] Atvamehr, | } iTnevedct West 
Ward across Lhe great spite of the Aaeres to 
Aleestaan—luand of Sugarcane 

The ng is misleading, for kaw: no longer 
omnes local (RMN Bs It cid In ancien 
uinvs: Today a widespread mericultural revo 


hon j2 oVertaking the area near the Hitt 
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With Ahmail Bahurestan, o gifled voung 
wronomst, | explored the fertile region « 
Vital to Lran’s expanding poputation. From 
massive Der Lymn in the foothills of the Zag 
ros (elt), we followed another river, the Ruel 
Wer, southwettl among tipenthe stand: 
Wheat, corn. and burlev, interspersed with the 
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irrigation canis: tractors in place of Dullocks; 
mechanizec! cultivators and harvesting ma- 
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thmact said, “lran's-agricul 


In a sense, 
tural industry has undergone not ane bul two 
revolutions. The first was land reform, with 
the breakup of large feudal holdings Into 
smaller tracts owned ond worked by inci 
vidual formers. The stcond revolution was 
rechnolopical and in some cases Its produced 
even larger holdimgs than belore 

Wot the same lara holdings of the past 
however, when a eingle powerful landlord 
might own (5 villiwres, Loge t her wiht hee 
ands and the very lives of the Infanbitants 
Today's mant farms take the shape of coopera- 
tives and so-callerl aeribusinesses, the latter 
Teatee lig eontined li rere t's irrigated laurie 

‘The small independent farmer ts stillut 
Ahead sard. “With new teciood 
pry, equipment, anc irrigation he's a mater 


mainstay,” 


for anv farmer in the world Consiiering 
lran’s current need for 30,000,000 geres of 
cultivated Jand just to feed herself, he's one 


of the most-importaint men in the country.” 
Patrolling a Troubled River 


=o, too, is Ali Falah-Nejad, for reasons far 
removed from farming. As Iran's first hne of 
defense in the chronic border dispute with 
Iraq, Ali provides a slender margin of choice 
between Open warund an uneasy truce, With 


a two-man crew in an armed patrol boat, he 


suards a stretch of the Shatt al Arab, the river 


boundary between two hostile terhbors 

At the Iranian Navy's invitation T joined 
AL. a 25-vrar-oldl chief boatswain, on routime 
patrol from the river port of Khormamshuahr. 


Asowe mauncuvered upstream among ocean- 


rune. snipes a0 horec anil AW RINE berths, 


Ali explamed the working law of the river 

‘Ry general sereement,” he sald, “we share 
the channel with Irig from the Perssan (ris 
to a point above Khorramshahr. Phere the 
border leaves. the river, and the [rages con 
tral the rest as their only link between the sea 
and their milan pert of Basra.” 

The arranuement has its drawhack tor 


fran. thonks to Seviet trufhe lang the river 
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Several times a month, All explained, a So 
viet freighter steams openly past Khorram- 
chabr, bound upriver for Basra with a deck 
cargo of heavy weapons shrouded in canyas 

“We know very well what is under the can- 
vas.” All saic, “and we know that the [ragis 
may use it against us. But the Shah has de- 
clared we will never we force unless attacked, 
ap we let the Soviets pass.” 

Above Khorramshahr we neared the point 
where the border intercepts the river. Ab 
dowed the engines so that we hime motion- 
lest in. midchannel, ond waved toward a 
grove of date palms along the Iraqi bank 
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them to call off the helicopter, If the pilot 
didn't withdraw in ten minutes, | was to open 
fire. | agreed, though [ knew if I did the Iraqi 
shore batteries would join in, and we wouldn't 
stand much chance” 

The helicopter remained, and Ali thought 
he could see the pilot talking inte his micro- 
phone and shaking his head. Ali ordered his 
crew to arm the deck gun and mude realy for 
acone-sided battle. 

“Tost as | was about to give the order to 
fire,” he told me, “a second [raqi helicopter 
appeared and flew alongside the first one 
They must have talked by racio, for the frst 
pilot finally pulled up and followed the sec- 
onl ane back to the Iraqi side.” He shook his 
head. “Such people do not belong on the 
Shatt al Arab.” 

Southeast of Khorramshahr lics one of the 
objects of Ali's daily patrol, the great oil 
refinery at Abadan, In an area subject to 
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surprise invasion, the country's petroleum 
nerve center is heavily guarded. Equally vital 
isthe huge crude-oil terminal at Kharg Island, 
through which Iran pumps liquid wealth to 
waiting tankers at the rate of 6,000,000 bar 
rels a day (page 28). By-products of the coun- 
try's other great resource, natural gas, flow 
from an expanding petrochemical center 
along the coast at nearby Bandar-e Shahpur 

Khure Island represents what one Iranian 
oilman calls “the tip of the funnel.” At a pier 
more than two miles long, one of the world's 
largest oil-export facilities loads ten mam- 
moth tankers al once 


“Frozen” O81 Can Halt Tanker Loading 


With Parviz Ajudnani, chtef.at operations 
for the terminal, | took. refuge from the ts- 
land's blistering 3-ceeree heat in the air- 
conrlitioned main control room, whose walls 
were studded with an array of dials 
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“Each Gank of dials,” he said, “meters the 
How to a 4ingle tanker, recording not just the 
rate of delivery bul various characteristics of 
the oil itself, such as temperature ancl vis- 
cosity. With bunker oil, for example, we must 
always guard against the danger of freezing.” 

With the sweat still pouring down me I 
looked astonished, and Mr. Ajudani smiled 
“Not freeging in the sense of turning. solic,” 
he said, “but of becoming too thick to flaw 
properly. Qur loading lines run more than 4 
hundred feet beneath the ocean, und the oil 
becomes chilled even ona 140-deeree summer 
dav. To keep it flowing into a ship, we must 
recirculate it through heating units.” 

I learned! that nearly o third of fran's oil 
cuitrently goes to Janan, with less than + per- 
cent exported to the United States. 

“Between the Persian (oulf and Japan,” Mr. 
Ajucani said, “there is an endless strand of 
loaded tankers sailing at 40-mile intervals the 


lran Dever Miracle 


Heated competition evidences 

danas’ line. for saccer, te motu 
sport, These beams ploy against a barkdrap 
of gas Ourn-offe in the oil fields of Alrvaz 
itm Aigh-teesan liner from Dez Deane. 
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Like giant chesemen, md-brictk 
pigeon Lowers dot the landscape mear 
Isfahan (following pages). Built tn the 
i7in century by wiclon farmers, cach of 
Here avian high rises collected and 
Hore” matwrul fevrilicer from as wiany 
a: J0,000 Goe-in pigeons, udich noded 
outiving wheal fields. Today, there glory 
years ended by chemical fertilizers, the 
heer are neghcted and largely empty. 
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entite way. [Tf vou are interested in sheer ton- 
hoge, visit Bandar Abbas—from there vou 
can see the Strait of Hormiuz:" 

The effort was rewarding but costly, for 
Handar Abbas is infamous for iis symmer 
heat Seventeenth-century E:nlish 
observed that there was “hut an Inch-Deal 
Lat wil pains laar Abo hins | and Hell” and a 
“Nothing 15 left here but a sen 


sailors 


traveler adited, 
sible Map of Purgatory 


(hl Armada Never Enels 


As i happened, i ancdiar Abbie Wailkt enyjoy- 
ing amild spring, with temperatures ranging 
onfy in the hieh Ws: During o brief flight 
Iranian Way helicopter ver thie 
smuill strategic island of Abu Musa. IT had 
dramatic proof of Mr. Adjudtani’s remarks 
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with car 
tons of mil & wea 

‘They are not only from Iran,” 
a of the tankers: “They come from ot 
Perstan Gulf-states as well—Bahrain, Oatar, 
ait, Saucy Aratta Like us. those 
tries depend on ofl for a living. 
can @¢arn it  throurh the eulf’ 

[a saferuard the 
occasionally takes drastic 
neinboring (iman-in its bitter 
civil war, and the seizure of vital Abu Musa 
Hormuz Bevoned the gulf it- 
is completing a huge 
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roes totaling 600.000.0000 
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camels to carry the treasur 


at Chah Hahar, near the Pakistan bor- 


der, to anchor her Indian Ocean defenses 


hase 
At Jegst once in the past [ran neelercted her 
own defense oot repairable cast to the world 
Through a series of blundeérs, exploited by a 
25-year-old military genios named Alexander, 
the ancient Persian Emperor Darius IT lost 
bath his Jife canital. 
ATter his over Darius at Ciaugamela 
ntar the Tignes River in 341 pec... Alexander 
the Great Persepolis and ap- 
pied the conquerors torch 
“Some sav it was accidental." 
Saiiaci told me as we explored the colnssal 
ruin near Shiray (pages 4-5). Mohumacl. a Io 
cal history teacher, hac taken the day. off to 
of that lone- 
ago tragedy. “W he the ritwas deliberate areon 
Woh uniad “Alexander 
removed a vast. treasure af gold and jewels 
cule 
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nude me throuch Permian 


ar net,’ continued, 
Foval strong rooms before fire | 
them. Ancient accounts sav it re- 
fewer than 30,000 mules and 
e home to Greece.” 

What Alexander and all his 
never Curr the infinitely greater 
treasure of Persepolis itaelf. For hours Mu- 
numa bec me among carved-stone tuins of 
Guarters, aucience halls, council cham 
courtwards, crowned here and there 
ly aeaaring column capitals 
now support only the eternal vault of the sky 

Despite its grandeur Persepolis housed its 
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Wandering life on the wane 


Smiling with Aer eyes, ¢ woman 

af the Shahsavan bribe modestly 
orils der face. Sie cmd bite rent of 
the tribe will break camp (below) as 
Kew mows ther flocks fo sareicr 
quarter! higher tn the minimiains 
earl of Tabriz. él rev have for 
rentunes, con boo wiillion moma 
cid temnomadic people from 25 
mio babes all muigrade wala Ure 
warns te tearch ef greener 


matures for their goats ad seep 
But modern soctely amd ily valiiel 
now encroach on Here wimnderers 
New emphasis on education, ar wet 
at compoiptivn for military and 
schal service, expose brn young 
people to a much Jerger world thon 
Lhe one Mietr porents knew, Uhoe 
evential end of Uietr nomadic 
existence seems inevitable as ran 
nities lo embrace Hee 204 century. 
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“Persepolis was strictly a ceremonial capital, 
where the emperors paused to hold official 
court and to celebrate the spring equinox sig- 
naling the start of a new year.’ 

Other Iranians of old followed the same 
custom of alternating between summer and 
winter quarters, Among the Qashqai tribe, 
the practice survives. The route spans rough- 
fy 400 miles, from southern [ran to the north- 
west slopes of the Zapgras Mountains. For a 
visit with this most colorful and independent 
of Tran's nomadic tribes; I sought out Mo- 
hammad Bahmanbegui, director of tribal 
eclucation for the country and a A@fan, or 
leader, among the Qushqat- 


White Tents Mark the Frontier of Learning 


L found Mr. Bahmanbegui at the impressive 
new tribal high school be has established in 
Shiraz, where more than 800 resident students 
from the Qashqai and other tribes study aca- 
demic and vocational subjects. During a brief 
inspection of the school Mr. Bahmanbegui 
explained [ran‘s goal of educating, and even- 
tually settling, its two millon nomads 

“Among non-nomacic franians,” he began, 
“the Shoah has established an excellent system 
of conventional schools and ao farsighted pro- 
eram known as the Literacy Corps—a volun- 
teer army of young men and women who live 
and teach in remote settlements. A mayor part 
of cur new of] revenue is going into & massive 
effort te wipe out our 60 percent illiteracy rate. 

“For our nomadic people,” he contimucd, 
‘we have developed tent schools, each with a 
young teacher assigned to accompany & group 
af families wherever the season takes them. 
We call the schools ‘white tents,’ for their can- 
Vas covering, as distinct from the traditional 
black goat-hair tents of the nomads.” 

Once achild graduates from the white tent, 
Mr. Bahmanbegui explained, he may go to the 
high school at Shiraz, There he prepares for 
university, learns a vocational skill, or trains 
to become a teacher among his own people. 

“Except for the teachers," Mr. Bahman- 
begui said, “T tell our students, ‘Don't go back 
to your people, look back at them as you make 
your way in life. The real power to help them 
lies not in the black tents but where the money 
and decisions are tmide—in government, in- 
dustry, the professions. Aim there, and in time 
your people will have a better life.”” 

Next morning I followed the historic route 
of the Qashqai southward from Shiraz in 
Mr. Bahmanbegui's Land-Rover. As we 
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jolted along # heavily rutted desert track, 
he explained the tribe’s migratory patterns. 

“Pewer families make the long trek than in 
the past,” he said “Nowadays most Qashqai 
shift their herds of sheep or camels shorter 
distances along the route, from lowland pas- 
ture to higher grown.” 

During a day's travel we passed more than 
a score of distant encampments, most of them 
featuring a single conical white shape above 
the dark silhouettes of living tents. Along the 
upper slopes of rolling hills herds of sheep and 
woats browsed in tight clusters like enormous 
black beetles inching across the lund. At sun- 
set we reached the remote village of Farrash- 
band, winter quarters of Mr. Bahmanbegut's 
friends, the well-to-do Jahangiri family. 

The Jahangiris have abandoned tent life for 
two permanent ranches located 300 miles 
apart. They were about to leave for summer 
quirters.in the Zagros Mountains, anc wel- 
comed us to dinner in celebration of the move. 

The fare was pute Qashqai—roast wild 
partridge, skewered and grilled lamb livers, 
mounds of tanook, the traditional wafer-thin 
Qashqai bread, helped down with innumer- 
ahle servings of mast, or vorurt. As a final 
treat we shared pickings from a freshly boiled 
lamb's head, then closed the meal with cups 
of fragrant ten and memorable Qashqai songs, 

The stvle was reminiscent of Spanish fla- 
menco, with a haunting quality enriched by 
guitars. Our hosts sang of the desert, of 
mountains, the long trek, of great Qashqa 
deeds inthe past. And often they sang of love. 

One passage in particular remained with 
me long after we had retired to a soft layer 
of quilts spread across the ranch-house floor 
Translated by Mr, Bahmanbegui, the words 
seemed to capture the eternal spirit of longing 
anel of loss implicit in the life of every nomad: 


The tribe has left, the dust remains; 

The sun has gone, the yellow glow remains, 
I never bissed those dark. eyes— 

The sovrow remains. 


Northeast of Shiraz along the fabled Silk 
Route of the ancient caravans lies the town of 
Vard, where Mohammad Fayaze plies his 
hazardous trade. Despite a wealth of new 
hvdroelectric dams and irrigation systems, 
Iran in many areas still depends for water on 
the age-old ganaf, or underground aqueduct. 
The lnboriously hand-hewn tunnels span dis- 
tances of up to 40 miles, tapping mountain 
watersheds to irrigate surrounding desert. 
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I found Mr. Fayaze ancl his five-man crew 
al work extending a 200-year-old qanat, At 
an awesome depth of 254 feet they were chip- 
ping with hand tools through solid rock. Now 
and then they hoisted a worker or a load of 
reck to the surface by means of a primitive 
windlass, which had seen better days. 

Among rural Iranians the qanat is known 
aus Ghateli—the “Murderer"—for the many 
gectdents that befall digging crews Mr. Fa- 
yaze acknowledged that in his village alone 
some ten ganat workers perish every year. 

“The greatest hazard,” he told me, “lies not 
down below but on the surface. If one of the 
two men on the windlass grows careless dur- 
Ing 2 lowering operation, he may suddenly 
be jerked over the wheel by the weight of the 
descending worker, so that both men tumble 
down the shaft" 

To Mr. Fayare’s credit, he has lost only ane 
worker during 33 years in the trade. The mis- 
hap occurred in the classic fashion, though one 
of the two victims—I never learned which— 
escaped with severe injuries; In response to my 
congratulations on his <plendid record, Mr. 
Favare insisted | take a brief tour of the qanat, 

The ensuing half hour is mercifully vague 
in my memory, though a few graphic details 
survive: the discomfort of the windlass sling, 
simply a loop of thin rope running between 
my legs and over one shoulder; the eerie 
descent as daylight at the top of the shaft 
dwindled to a mere pinpoint: the <mell of car- 
bide lamps in the qanat itself; and the sensa- 
tion of knee-deep water in darkness 244 feet 
undlererounc. 


Friend Provides w Needed Lift 


Finally Lemerged from the shaft to find not 
two, but four men on the windlass—one more 
than Mr. Fayaze's surface crew. At my ques- 
tioning glance he smiled in embarrassment. 

“It stems vou are a bit heavier than our 
average worker,” he explained. “We had no 
trouble lowering vou, but when it came time 
to bring. you up, a friend of mine fortunately 
happened by." 

franians are like that, courteous in the ex- 
treme, eager to share life's adventure with out- 
siders. There was, for example, a memorable 
day in Baluchistan when Haji Anushirvan 
insisted that 1 ride one of his thoroughbred 
camels. As it happened, the came! bad emo- 
tional problems, but we overcame them in 
the enc 

[ met Haji through the yery able governor 
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“f Sistan and Baluchistan Province, Abbas 
Ali Mani. Historically, Governor Munii's 
domain was one of the poorest and most ne- 
glected of Iran's 20 provinces. Nearly devoid 
of rainfall and barren of sustaining crops, 
sistan and Baluchistan survived for centuries 
on nomadic grazing of sheep and camels 
throughout its 70,000 square miles of desert 
scrub and volcanic waste. 

The province today is undergoing a mas- 
sive infusion of government money adminis- 
tered by some of Iran's best brains. Under 
Governor Manii's direction Sistan and Balu- 
chistan's 600,000 inhabitants have begun to 
enjoy the benefit of soaring oil revenues in the 
form of modern hospitals, low-cost housing, 
new schools and a university, livht industry, 
and the ministrations of the highly successful 
Literacy Corps. 

Meanwhile the provincial roads thunder 
with heavy construction equipment—bull- 
flozers, draglines, trucks, and aracders—level- 
ing and paving as they go, It is onty a matter 
of time before they reach Haji Anushirvan. 


Gallop Helps a Lovesick Camel 


I met Haji and his fellow khans near: the 
village of Khash in the remote eastern region 
of the province. Camped within 30 miles of 
the Pakistan border, they live in the same 
nomadic stvle as thousands of fellow Baluchi 
beyond the fronther, 

As his title “Haji” implies, Anushirvan has 
made the sacred Moslem pilgrimage to Mec- 
cain Saudi Arabia. Hanctsome anc athletic in 
his late fifties, he welcomed me with a dozen 
other khans in the camp’s ornate reception 
tent and fell to discussing that Baluchi pas: 
sion in life, camels. 

I learned that inflation is a familiar burden 
to the cameleer, who has seen his means af 
livelihood and transpertation nearly dowble 
in price over the space of five years. 

“A good riding camel,” Haji said, “now 
costs 50,000 mals [roughly S700], while «a 
draft camel goes for about a fifth as much. 
Fortunately we make our own saddles ancl 
harnesses, so costs have not risen there.” 

For endurance and mileage over desert 
terrun the camel still has no peer. “A good 
one,” Hay saicl, “can travel ten miles.an hour 
for 12 hours, take a two-hour rest, and go 
another 12." He eved me thoughtfully. “Have 
you ever ridden a truly fine camel?" 

I confessed that I had once been on a came! 
for a portrait beside the pyramids of Egypt. 
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Like wn echoes & ruicherlined tentacles, access shafte for weudercraund 
aqueduct? reach Lowerd a walled farmine community. The shafts (befor) alloc 
workmen to descend, sometimes 300 feet, to mation the hand-dire taanels 
inet frog water from distant mountains, Devised more than 2,000 years age to 
Help creigate fran's uuterpoor Aeortlanad, some 30004) ef these comdudts, 


called qanats, foday serve 75 percent of the nation’s farmland. 





“Oho!” snorted Haji, “that is oot riding.” 
Within moments I foun) myself outside the 
tent next to a Knecling camel The creature's 
appearance wis far from reassuring. for it 
nad a distraught look in its eve ane) its enor- 
mous tongue lolled down a good foot or more 
below its jaw 

“ever mind Adm," Hati said with a wave 
of the hand, “It is mating season, and he only 
wints 2 wife. Let's fined vou adriverand be off.” 

With camels, it seems, the next best thing 
lo a wife is a therapeutic gallop across the 
countryside. Cine of the kKhans climbed aboard 
the beast, settling me behind him with my 
arm: around his waist, and we were off in a 
proup with half a dozen other khans, career- 
Ing over the desert at somewhat more than 
ten miles an hour 

ASI ftew accustomed to the curious ait, | 
found it surprisingly smooth, and after atime 
I felt almost at home. Back in camp once mort 

remarked to Haji on the unexpected com- 
iOFt Of the rice 

“Yes.” he then 


answered, Lave Met 70 
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“l am sorry I cannot sav the 
same tor your renowned American jetliners. 
[was told they were very smooth, but when 
l made my pilgrimage to Mecca, the flight 
was so rough | became ill. That. ic what comes 
of all this hurry and progress. I would have 
done better to mo by camel.” 


AEPTICVEC i ok 


hurds Continue Freedom Fight 


Time Frew chur and i Tide my way to 
Azerbaijan, @ northwestern border rezion 
that touches the U.S.8.R., Turkey, and Iraq 
To the visitor Agerbaijan offers dramatic 
contrast to [ran'’s desert areas, with its vast 
expanse of snow-cappecl mountains, dense 
forests, anc rolling plains nourished by a 
lacework of rivers 

For all their quiet beauty, Averbaijan's for- 
ests serve more than just the woodsman and 
the tourist. Like Kurdistan, her neighbor to 
the south, 4erbalian offers beth a feline 
anc] & sanctuary to beleaguered Kurds acros 
the border in Iraq who are strugeling for 
greater freedom 
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Among Iranians, Azerbaijan symbolizes 
their own struggle for freedom {rom outside 
influence. With American support following 
World War II, Iran regained control of the 
urea, from the Soviet Union and set to work 
expanding the econumy. 

The results are impressive, for Azerbaijan's 
two provinces today represent industrial as 
well as scenic assets to the country. At Tabriz, 
capital of East Axerbaijan, [called on Taghi 
Tavakoli, the American-trained managing 
director of Machine Sazi Tabriz, Iran's giant 
new machine-toml factory, 

Factories, T find, vary little in appearance 
the world over, and Machine Sagi is no excep- 
tion: The fact itself is notable, for the plant 
violates centuries-old Islamic custom by em- 
Hoying women alongside men. As we pro- 
ceeded through « series of hangar-size shops 
and foundries, Mr. Favakoli nodded politely 
to dozens of kerchiefed workers doing the 
same tasks as their male neighbors: 


Seoled Border Divides Turkomans 


Finally there was Mashhad, the capital of 
Khorasan Province in the far northeast. The 
hame means literally “Place of Martyrdom,” 
4 reference to Imam Reza—eighth patriarch 
of the Shia sect—who was poisoned there in 
the ninth century. His memorial, Imam Reza 
Shrine, ranks aé the holiest of Iran's sanctu- 
aries (preceding pinges), 

In another sense the city’s martyrdom 
stems from the historic tide of invasion that 
swept alternately east and west throuch the 
erat natural crossroad between Europe and 
Asia. In its time Mashhad suffered the depre- 
dations of passing Mongols, Usbeks, Turks, 
and Afghans, and endured the additional 
hardship of several carthquakes 

Today the historic crossroad is sealed off 
by the iron security of Khorasan’s next-door 
neighbor, the Soviet Union. One morning | 
stood with Col. Ismail! Veanegy, a member of 
Iran's crack border patrol, wazing across a 
mile or more of bleak no-man's-land separat- 
Ing the two countries. 

“Unlike the Iraqi border,” Colonel Vganegy 
said, “this one is quiet. The Soviets let no one 
ctoss from dur side, and it i¢ certain none et 


their people comes over to us. Tt is sad, for the 
inhabitants on both sides are Turkoman ane 
feel very close to one another.” 

We inspected the borrler itself, «small slug- 
ish river culled) the Tedzhen, and Colonel 
Yeanery gestured toward a flimsy barbed- 
wire fence along the opposite hank. 

“There the USSR. begins,” he said, “but 
the fence is merely show. The real barrier 
stands about a mile farther back, in the form 


(of a high electrified fence complete with mine- 


helds, frontier guards, and watchdows At 
night we can see the searchlights sweeping 
the aren from observation towers spaced a 
mile or two apart.” 


Some Problem Solving, Then a Cup of Tea 


Colonel Vganevy shares a 300-mile stretch 
of frontier with his Soviel counterpart, an 
army colonel named Kolozgyn. Now and then 
the two officers meet to solve minor problems 
in an atmosphere both cordial and correct. 

“He ts not a bad sort,” Colonel Yganegy 
said of his opposite. “He has his orders just 
as I do, and be knows the aren thoroughly. 
We get on reasonably well, Sometimes we 
even enjoy a cup of tea together.” 

With the typical foreigner’s ignorance | 
asked if Kologyn was a Turkoman name, and 
Colonel Yeanegy gave me a startled [nok. 
“Certainly not,” he answered. “The Soviets 
would never dream of permitting a native to 
patrol his own clistrict. He would have con- 
nections among the people and therefore 
would be too. sympathetic. Kologyn is a de- 
cent enough fellow, but he isa Great Russian 
from Moscow.” Colonel YVeanegy smiled with 
siden inspiration, “Perhaps the district.com- 
mander there is a Turkoman.” 

Back in Tehran once more, I dropped by 
the street corner where voung Ali Moradi 
had introduced me two months earlier to his 
country and to good fortune; He was else- 
where, of course, and the ashes of his fire were 
long scattered by Tehran's summer winds. 

I wished for him briefly, to thank him for 
both introductions and to say that in a sense 
they had turned out to be one and the same. 
But then Ali is wise bevond his years, and I 
suspect he already knows. ‘a 


Plenty of room to grow im: A Baluchistan lad, bundled up against winter's 
mombing rip, prowdly displays his tworvhecled steed. With the prospect of af least a 
high-school education comes a mete wealth af opportunities. Tomicht fe can dream 
dreams as vast and vital as all Iran, and, waking, may find thore dreams coming true. 
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Match for the Confederate gunboat Merrimack but 
not for the Atlantic's stormy salvos, the Union ironclad 
Monitor sinks off Cape Hatteras as her consort, the 
side-wheeler Ahode Island, stands by helplessly. 





5 THE ROWBOAT CRESTED a wave; 
Acting Master's Mate D, Rodney Browne 
could barely see the red lantern swing- 
Ing wildly from the turret of USS. Mon- 

itor, a quarter of a mile away. The foundering 
ironclad rolled drunkenly, at the mercy of the 
storm off Cape Hatteras, 

It was Browne's third trip to ferry crewmen 
from the doomed gunboat to the USS. Rhode 
Island, a big side-wheeler that had been tow- 
Ing Monitor south to Beaufort, North Caro 
ling, when a gale struck, endangering both 
vessels. One towline broke, the other was cut 
loose. Now about two miles of tossing ocean 
stparated the ships. 

Nearby a dozen met still clung to the sink- 
ing vessel, but the sea was pouring in beneath 
her turret, dawn the ventilation shafts, and 
through the hawsepipe. 

Another wave lifted the approaching res- 
cue craft, but now the gleam of Monitor's lan- 
tern was gone. On reaching the scene, Browne 
later reported, he “could perceive no other 
trace of her, except an eddy apparently pro- 
duced by the sinking of a vessel.” 

The loss of Monitor, first gunboat armed 
with a revolving turret, came on New Year's 
Eve morning, 1862, less than ten months after 
her historic duel with the armored vessel Mer- 
rimack, by then renanied the C.5.S. Virginia 
by the Confederacy. The battle ended the eri 
ot wooden fighting ships 


Long Search Finally Ends 


Lost but never forgotten, Monitor was for 
decades the object of search. The effort had 
intensified with development of modern 
oceanographic equipment. 

Now, more than a century after she went 
down, Afontter has been found. The crushed 
frame of the unconventional “cheesebox on a 
raft" has been viewed and photographed. 
Parts and fragments of the veesel, retrieved 
from the seafloor, plus hundreds of pictures, 
have made the identification certain 

At the end of August 1973, I was privileged 
to direct a search for the venerated jronclad 
abourd Duke University’s (17-foot research 
vessel Fastwurd A more certain objective 
was & submarine geological survey of the 
ar The Army provided two other craft for 
this: dual project, supported by the National 
Geographic Society, the National Science 
Foundation, and the U.5. Army Reserve. 

Eastword carried conventional and side- 
scan sonar, still and television cameras, and 


a precision depth-souncder. Months of carefil 
research had narrowed Monitor's likely loca- 
ion to a.4-by-16-mile rectangle approximately 
17 miles southeast of Cape Hatteras. But this 
still covered 96 square miles of ocean floor, 
and our target was tiny, measuring only 172 
feet overall, with a beam of 4114 feet. 

Further complicating the quest, hundreds 
of known wrecks litter the bottom around this 
storm-tossed “Graveyard of the Atlantic.” * 
Before our first week was over, our instru- 
ments had picked wp 21 targets. General size 
and configuration quickly ruled out most of 
them. Our camera recorded one vaguely cir- 
cular shape that raised our hopes, but it was 
only the pilothouse of a sunken trawler, In 
the end, fate played a decisive role. 


Fish-finder Provides the First Clue 


While we followed a depth contour across 
the northeastern seament of the search area, 
Fred Kelly, chief of our oceanographic party, 
had been fishing for amberjack ane sea bass 
from the-ship's trail As be went below to stow 
his gear, be glanced at the recorder of aur 
“fish-finder™ sonar, Although alert, the scien- 
tiston watch had paid littl heed to a slight 
echo scnibed across the paper 

“Hev—that looks like something.” Fred 
said, und suggested that Eastward reverse 
course to tuke a closer look 

Aboard was Dr, Harold Edgerton of Mas- 
sachusetts Institute of Technology, famed for 
inventing the ultrahigh-speed strobe light 
ust in photography. “Doc” Edgerton at ance 
reacied the sensitive side-scan sonar he had 
helped develop, and this confirmed Kelly's 
hunch: Jt revealed from bow to-stern the 
clear outline of a wreck. We also discerned a 
circular structure that could be Moniter's 
rotating wun turret. 

We lowered our television camera. There 
on the black sand seafloor at a depth of 220 
feet, the camera's light illuminated a flattened 
hulk that in ttumerous features fit Monitor's 
description. Our excitement mounted. 

“Look at that flat surface—iron plates with 
rivet holes,” sail Gordon Watts, underwater 
archeologist for the North Carolina Depart- 
ment of Cultural Resources. Then, as the 
camera scanned the far side of the hulk, the 
long, narrow urmor belt of the vessel came 
Into view. (Continued on page 36) 


“The September 149 Grogearc inchoded: a map 
(pages 298400 charthie more than $00 wreeks in Anan. 
lit waters off North Carolina and Virginia 
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Photographing 
the Monitor 


[GSAWED. “POGETHER by Nav 

speciilisia, some 7,000 expesures, tere 
blended into a remarkable composite 
view, show the entire Manitor above! as 
she hes, bottom up, bow to the left, in 
220 feet of water 

Her distinctive fentures are at once 
ewident: bow and stern identically ta 
pened: belt of tromarmor ringing the deck 
overhang: flat-bottomed, keelless bull: 





protected: anchor well, Her gun: torret, 
Which dislodged during capsize, settled 
onder the port quarter 

When scaled to somilar dimensions, 
the Nayy pholomoisaic matches a plan of 


Monitor drafted in 1861. Red overlay 
inight) locates recognizable features on a 
drawing adapted from the ariginal plans 

As aivanced in our dav as Monitor 
Was in hers, the aluminum-hulled ce- 
search vessel Aloo Seaprobe, operating 
under US. Navy command, photographs 
het iten-hulled target in April [974 
left. Fore and aft: propellers with amn| 
directional thrust make Sraprobe a kind 
i oceanecine helicopter, havering fimed- 
ly above the wreck os the camern shutter 
Chiks off frame ofter frame. 

Seaprobe documented what the author 
had discovered cight month: carter 
aboard Deke University’s vessel East. 
ward, both voyages were in part support: 
cd bv the Natlonal Geographic Society 

SO rests the corroded hulk of an ar- 


more’) weasel that siiberd less than a vear, 


atl fought only one sea battle, but for- 
ever choneed naval warfure 
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The telltale turret 
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prisoner to all purposes, mi going ashore—no what Afenifer lacked in creature comforts. she 
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rithing. but eat, drink & sleep, & while ay Wihe made up for insimple, angular menace as o “fonat- 

art | Gq } ye: jp! ig: of ai . n" \ . — t ‘ ; = iia 
ferhioits hours && best we may.” So wrote Acting ing battery” (below, transverse section through 
SF hs was ern a C rer 3 4) : faa lll : 1 fhe ey | i. 7 : i F 
iu ie ter William Keeler of the dull butessential turret) Towed to her mission site, the ironclad 
blockade duty (abeve) for which Momtor hail steamed into battle under her own power Rela 
bem Belt Altheueh uve cnall— iro hv 
fesigher John Erte 4046 feet with o croft 
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I el provider] 4 of 10%, feet—and low 
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ur ventuaton, ed a fered litt ly: tareet 
iri Scars on ber lur- 
rel, thowch, tell of 


occ isitn! bits 


compliined af “brn| 
ine mn or on our tran 


bax.” During hattle 





As aur fights. probed the wreck, we saw 
very clearly a large cylindrical form pro 
truding from beneath the hull. which ap 
reLremitl capsized before it struck bottom 
A chorus of excited voces fillecl Focts! imiurd 3 
lahoratory, “It's obviously not the ‘paddle- 
wheel of a steamer.” Doc Edgerton remarked, 
vw turret of Monitor 
Must’ve slipped off as she turned turtle.” 

What we saw convinced wll of us that we 
had found Moniter. Five months of frame-by 
frame analysis of the videotape by Gordon 
Watts and others cont rmed the identification, 
even thovuch. with our cable-slung equipment, 
we had not been able to photograph the 
whole ship 

Further documentation of our find had to 
await the opportunity for our Eastward team 
to join the 1974 U.S. Navy expedition of the 
research vessel Alcoa Seaprote 


‘and clearly not the gun tub of a mockern 





warship It has to be 1 


Ironclad Built to Counter a Threat 


Monitor was the brainchild of Capt. John 
Ericsson, an immigrant engineer from Swe- 
den. Aman of bold imagination, he concerved 
of the vessel asian “impregnable steam battery 
of ight draught"—“battery” in the sense of a 
mounting of guns Its construction marked 
the start of the long race for superiority be 
Ween armor ships and niled artillery that 
bred explosive ehells 

Early in the Civil War the South recog: 
nized that she could not challenge the North's 
wooden fleet, and so the Confederacy started 
huilding armor-plated shins Disturbing news 
reachec! Washington in (861: The steam 
frigate Merrimack, a Union vessel partiallh 
burned and scuttled, had been raised and 
rebuilt by the Conferlerates into a floating 
ironclad fort called Firginta, It was feared 
c apabli of destroving the blockacing Union 
squadron and even of bombarding northern 
ports. Te meet this threat, the Federal Navy 
Department advertised for plans of tronclads 

Ericsson had designed a ship that would 
fioat with its deck nearly awash. [ts bull wis 
unifarmily tapered at cach end; two 1 l-inch 
Dahleren guns were mounted side Dy side in 
the unique armored revolving turret 

Liso UNIQUE WHE hidden anchor we il on 
the centerline unler the bow, where no ene- 
my shot could reach crewmen operating it 
ther hook or chain. A massrve belt of armor 

b0-<inch-high vertical plating—ringed the 


whole vessel below the deck line 
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Finding the Monitor 


SO" SN: when the (fester sank 
how, amd why, Unknown exacth 
Wihoere, Cher the VERE Ss VO Les (hues 
add ther champions; claims of dis 
covery Were made, but none could be 
wibstantiated. The first successful 
PC Dea Adin the Atlantic, but 
pond f sen of historical document 

Hasec ar ea 1 Pa a Le exes 
fram the log al AAéwde falowd. which 
hd the imonclaid in tow before shi 


foundered, a. Pectanguinr searen resi 


73, Duke University's Laxtward 
tiecded with detection gear, put to sea 
with two support bogts of the US 
Army Reserve's 824th Transportation 
(oornpinns 


Using on advanced navigation 1 


Valem, the author left) plotted a pre 
che courte over the search aren, Near 
the northern Umits, “fsh-fineder” an 
ha? pce up someting. bir. Rearoled 
EK Edgerton of the Mastachusett 
[nstttiute of Technoloey trained aide- 
[con sonar on the abject and received 
ak an imac of almost photograght 
quality (below, night), one werw like 
Lhe tronclcd 

Vial photorraphy proved trying 
The strong current made it hard to 
control the still ane tebeyvisain canmens 
oble-alune from Aasheerd (right 
Phe still camera snagerd in the wreck, 
nnd there it remains a Wire pie L tie 
sien, the televition Camera video 
taped eriti¢al detaik of the turret (he- 
low}. The white object | COTS 
aspended from the camera fran 
After cureful study, marine archenl 
omst frordon Watts concluded that 


Mormttor tac been four 














President Lincaln examined Ericsson's tin- 
conventional design and observed. “All 1 ean 


sny 1s what the girl said when she put her 

q CVs = it . a ae 

loot in the stocking: ‘Tt strikes me there 1s 
"h a i | = = he 7 1 . / ~ oo oe 2 = = . 

something in i Hieh naval officials were 


skepth alot first, but Ericsson's eloquent ar- 
Fumcnts terecul ls won Laem trver 
The shin. built at Continental [ron Works 


in Broakiyn, was lnunched January 30, S62 
Show and unwieldy of sea, /Nontor on March 
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6, 1&8 was taktn under tow for Hampton 
Roads, Virginia The brand-new ironclad as 
rived at o desperate moment—ani, as even 
schoolboy now knows, in the nick of tin 
The Confederate’s ironclad, the old Mer 
Mack, Was methodically destroying the wond- 
én Federal feel, ship ty ship 

The first-ever envarement between tron- 
clacts took place on Morch 9. (862. Mostiay 
having steamed in the previous evening. For 
four hours the ironclads shook off ench other's 
vollevs, often at point-blank range, ane! the 
batt ended in stalemate. Rut the ave of 
wooden wae ati a. had ended. Before the clos 
of the Civel War, the North had commissioned 
J] Moenifor-ivpe gunboats 

iMomter rode out mid-1862 near Norfolk 
otccascronall, bombarding hit reside Lor Her 


deck loge for May Woderate breetves fram 
the weitword and clear weatle if I jm 


President Lincoln qed Syite came on boord 
Af 2:30 oom, the Merrimack Aewe in ciphi— 


FFI lite tite wan pre pordel wes fo receive acer 


Lincoln, who visited Afomier several times 





An old beacon vets a new beam as “Dac” Fd- 
gerton (above) attuches a transponder of the ultra 
ccurite Del Norte Navigation System to Capt 
Hatteras Lighthouse. Pbede Island had tuken het 
bier on ine capes orivingl [ehh 

Iempest in a tank fright) re-creates the los 
moments of the Momter Midshipman Douglas 
Ratt takes notes for “Project Cheesebor.” an am 
nits Sava Academy study of the ironclad w 
leriaken bv interested midshipmen. The model 
periocmed much as her iron counterpart did, slic- 


ing through waved father than ring over them 








= 








on this occasion stayed only briefly, disem- 
barking to watch the ironclads from shore: 
Both vessels leveled their guns, and iron 
covers were placed over Monitor's deck lights. 
But—as in every confrontation after their 
first—neither ship fired a shot in earnest. 

Qn December 29, 1862, the powerful Union 
sice-wheeler USS. Rhode [sland took Moni- 
tor in. tow, bound for Beaufort, North Caro- 
lina, to join in o land and sea attack on Wil- 
mington, Earlier, in May 1862, Unien forces 
had occupied Norfolk, and the South was 
forced to burn and scuttle Merrimack, 

Flawless weather saw Rhode Jsland and 
Monitor clear Cape Henry at the mouth of 
Chesapeake Boy. Fair ane calm conditions 
prevailed until sunrise on December 30, when 
Comdr. John P. Bankhead of Monitor ob- 
served an increasing swell from the southwest. 
Rounding treacherous Diamond Shoals aff 
Cape Hatteras, Rhode [sland and Moniter 
were sighted by U.S.S. State of Georgia; she 
wis towing a new ironclad vessel, Passaic. 
Both later reached Beaufort safely, 

As the day wore on, Seaman Francis Butts 
on Monitor reported a deteriorating situation: 
“The wind shifted to the south-south-west 
and imcreased...the sea rolled high and 
pitched together in the peculiar manner only 
seen at Hatteras.” The ship began pounding. 


Seo Swallows Valiant Crewmen 


At about 7:40 the port hawser parted, and 
Monitor began towing badly. Foreboding 
entrics in the deck log of Rhode Island tell of 


increasing difficulty in negotiating the moun- 


tainous seas: “Al 9 the Moniter made signal 
to stop. At S15 proceeded slow: Taking on 
water, the ironclad put all pumps to work 
The massive pounding continued, 

The weicht of the slack remaining towline 
made the vessel unmanageable, so three 
Volunteers went forward to cut it. Two were 
washed overboard and drowned: the third 
chopped the hawser. 

The engineer sent word that the pumps 
were not making headway; water had risen 
several inches above the engine room floor. 
At 1:00 pom. Mfoniter “made signal of dis- 
tress"—the commander ordered a red lantern 
hung from the turret 

AL about 11:30 Monitor's anchor was let go. 
As rescue boats from Rhede Island bobbed 
through the fouming seas, Second Assistant 
Engineer Joseph Watters reported that water 
in the engine room had doused the fires. 


How We Found the Monitor 


Without steam the pumps could net function. 

Looking into the anchor room, Butts saw 
water pouring in full force through the hawse- 
pape, an eight-inch aperture. In dropping 
anchor, the chain had torn away the water- 
tight packing. The crew was ordered to bail, 
passing the buckets hand over hand to the 
top of the turret. 

The mournful yow! of a black cat sitting on 
one of the guns disturbed Seaman Butts. Not 
wanting to kill the cat Jest it bring bad luck, 
he picked her up, put ber inside the wun, and 
plugied it up; “but 1 could still hear that dis- 
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tressing howl,” said Butts. 
Nightmarish Moments Remembered 


The scene aboard the dying ironclad was 
“well calculated to appall the boldest heart,” 
Acting Paymaster William Frederick Keeler 
later wrote to his wife. “Mountains of water 
were rushing wucross our decks and foaming 
along our sides; the small boats were pitching 
and tossing about on them or crashing against 
our sides, mere playthings on the billows... 
and the whole scene lit up by the ghastly glare 
of the blue Hehts burning on our consort, 
formed a panorama of horror which time 
can never efface from my memory.” 

“Tt is madness to remain here Jonge: let 
each man save himself," said Commander 
Bankhead, as reported by Monitor's surgeon, 
Grenville M. Weeks. “For a moment he [the 
commander] descended tothe cabin for acoat, 
and his faithful servant followed to secure a 
jewel-box, containing the accumulated trea- 
sure of veurs: A sad, sorry sight it-was. In the 
heavy gir the lamps burned dimly, and the 
water, waist-deep, splashed sullenly painst 
the wardroom’s sides, One lingering look, and 
he left the Monitor's cabin forever.” 

The commander, having done everything he 
could, boarded what turned out to be the last 
rowboat that came alongside. Bankhead im- 
plored men clinging in terror to the turret te 
save themselves. They, and one man lvineg 
semsick inchis bunk, were left behind, but with 
the promise that another boat would return. 
(It did, but reached the scene too late.) 

A fearful two-mile passage over mountain- 
Hus seas brought the survivors alongside the 
lowering hull of Rede Ixiand. Loops of rope 
dropped from the heaving deck lifted the sur- 
vivors to safety 

The last rescue boat, D. Rodney Browne at 
the helm, had struggled three-fourths of the 
way to the stricken ironclad when the red 
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distress lantero—and 11 men—vanished be- reacarcher Dorothy A. Nicholson to plot the 


woth the wwroyes Commander Bankhead re final bwoday sof Afaniter’s course to catastra 











norted that Afanitor sank alpoul | a.m. of ohe An P8457 (Lopest Surves ehurt he fi cil to 
December 31. 1862, “about 25 miles south ol determine soundings and navigational fines 
Cape Hatteras depth of water 20) fathornr.’ Phe wind and sea conditions, culled from 
fn all, 16-men bec perished leck lows ond weighed against knowledge ol 
One hundred ane eleven Wears passed Then today’: CUPPenis, Vit ded set and clrift calcu- 
the captain's reports, logs of AMode Island, tions. These cstablishe) the likely track ol 
Shate OF G@ereia, ano Peed , os Wy e|] as TMI Live shipne, Ao bed) we ti iWomilor’s ETAVE 
merous other accounts al the disaster, enabled (in our boa Eastwurd expecition, which 
Gordon Watts and NATIONAL (AEOGRAPAT finally located) Monttor, turbulent currents 
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Thunder of a new uge rumbles acrovs 
Hampton Roads (above) where shot and shell 
of Monzior, at left, and Merrimack ricochet 
aff each other. Though the battle ended in 
stalemate, the Union blockade was preserved. 
Hystena born of fear that the Confederate 
Menimuck might steam up the Potomac to 
bombard the Capitel was calmed, 

One of Monitor's distinctive iron deck- 
lieht cavers, wholly encrusted (right), hoe 
been recovered near the wreck and cleaned 
(below }—ironclad proof of discovery. 
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prevented our cameras from recording any 
thing but the stern portion. We lost our still 
chimera, snagged on the hulk: Pictures of 
critical sections of the ship would be essential 
to match details of Moniter’s construction. 

In 4 meeting at the Naval Research Labo- 
ratory in Washington, Meaiter experts eval- 
uated our find A team of eight U.S. Naval 
Academy midshipmen presented corrobora- 
hve magnetic data from an aerial survey. 
There was agreement that the evidence sup- 
ported the wreck’s identification. 

A joint follow-up expedition put to sea in 
late March 1974. With support from the Na- 
tional Geographic Society and the U.S. Navy 
and with continuing cooperation from the 
U.S. Army Reserve, the research vessel Alcoa 
Staprobe took us back to the Monitor site 

Seaprobe, with Comdr. Colin Jones of the 
Navy's Experimental Diving Unit as officer- 
in-charge, provided a-sophisticated platform 
und specialized equipment, Largest all- 
aluminum vessel afloat, Seaprobe is driven by 
eveloidal propellers fore and aft, which allow 
the vessel to maintain position with a devia- 
Hon of no more than six inches. 

On the first pass, Seaprobe homed on the 
wreck with wondrous precision: The bones of 
Moniter stood out in bold relief on the sonar. 
Triangulation on Cape Hatteras Lighthouse 
and Diamond Shoals Light Station from our 
Army landing craft had pinpointed the wreck. 

Guided from the landing craft by Doc Eqd- 
gerton’s side-scan sonar and the Del Norte 
Navigation System, Seaprobe repositioned, 
and within six hours of the first crossing was 
ready to send down the television units 


Kemote-control Cameras Serutinize Ship 


A tall derrick aboard Seaprobe lowered 
strings of drilling pipe into the sea, with cam- 
eras attached to a “pod” at the bottom end. 
Guided by the underwater television pictures, 
officers in the ship's Search Control steered 
the vessel and the camera pod to almost any 
desired position above and around the fa- 
mous ironclad 

Seaprobe started photozraphing and video: 
taping the wreck from bow to stern. As a 
positioning marker, a small sonar device 
Called a pinger was placed on the bottom 30 
feet north of the center of the wreck. For the 
first time the vessel's prow and anchor well 
came into view 


During Scaprobe’s week-long mission, sens: 


were calm for only a single day. The landing 


Ffow ie Foun the Monitor 


craft used the brief good weather to dredge 
for artifacts on the seafloor around the wreck. 
Seaprobe assisted, anchoring buovs around 
the site, then had to «ail aways on another leg 
of her scientific mission. Dredge hauls yielded 
only bottom sediment, chunks of coal, and 
fragments of woe 

As the expedition came to an end, the team 
abourd Seaprobe continued to-assemble a pre- 
liminaty photomosaic from at least 2,000 
photographs documenting Moniter’s remains. 
U. = Navy specialists would need five addi- 
tional months to complete the mosaic. 


Century-old Relics Get Tender Care 


In May; just a few weeks after we came 
ashore from Seaprobe, Dr. Robert Sheridan, a 
eeologist at the University of Delaware, visited 
the wreck aboard Aastward and dredged 
fram the ocean floor an astonishing variety of 
artifacts—72 separate items As the dredge’s 
contents were gingerly transferred to canisters 
of water (to preserve them fram rapid oxida- 
ton), the value was apparent—iron plates, 
one showing a slot fora bolt; a threaded nut; 
a two-layer disk ten inches in diameter. There 
were more fragments of coal and wood, and 
a variety of lesser objects. 

These precious relics of Monitor were im- 
mediately accorded the best available treat- 
ment, We closely examined the iron objects as 
soon as they could be removed from the pre- 
servative compounds. The heaviest consisted 
of the two disks of iran held together by four 
rivets; we have identified it a5 a cover-for one 
of the light ports on the deck. 

Natural defenses—depth and treacherous 
eurrents—ong guarded the wreck; now legal 
Protection, too, is extended to it, The Monttor 
site has been listed in the National Rewister of 
Historic Places, And on January 30, 197 
123th anniversary of Monitor's launching 
—the National Oceanic and Atmospheric 
Administration plans to designate the iron- 
clad @ marine sanctuary The remains are in 
such a badly corroded and fragile condition 
that the ship may never be raised intact. 

We who have plaved a part in Jocating the 
grave of Mositer, beneath the blue waters off 
Cape Hatteras, have been profoundly movedl, 
for we have nearly touched those long-ago 
days of highest drama. This silent and for- 
lorn resting-place cradles a tangible record of 
the hopes of a union of states—and a por- 
tentous turning point in the annals of men, 
ships, and the sea. qj 
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> _ | HEY STAND MUTE, the Europeans who 
lived 47,000 to 10.000 wears ago cloritig the 
ide last great glacial age. Vet out of the lovers of 


dust and time have come engravings and 
paintings that speak of acute observittion, master 


PW craftemanahip, and, to author Alexander Marshack, 


l k a Research Associate of Harvard Universety’s 





Peabody Museum, something even moré—tlues 
to the human motives behind (he art 

What did the artisan havein mind, be whe 
ect Aint point Le reindger antler thelow) abnut 
12,000 years ago? Various theories have explained 
this kind of ort os hunting magic, or as sexual 
svinbvliam, oF a6 ancestor totems Not satisied 
with these concepts, the author began hws analwsis 
by taking a closer Jook at Ice Age artifacts than 
had-ever been attempted before 

This 14\.-inch bolén de commondement, on 
engraved staff that may have been used in ritual 
und perhaps served also os u-spear stramghicner, 
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had been known for nearly a century. Yel under 
a microscope Marshack saw details previnusly 
overlooked ar inaccurately reported His tracinus 
bere show all its images asf uncolled,and color 
cote! for clarity, 

Hf the bull and cow seals (brown) and the 
tale snakes (red) were self-evident, the upside- 
down fish (orange) was pot The micrdscope 
revealed that it was nota common mackerel, is 
it hal previcwaly been called, but 2 male salmon 
with the jaw honk cdistinetive of the anntal 
Spwninit migration upstream—a time when 
seals follow to feast on the fish. 

Three creceful forms (clurk green) resemble 
plants, not horpoons for hunting magic. A 
apirout (lavenders, a fiower {green}, and three 
small many-leyrerl water creatures (eleepy parle) 
round oul a visual treatise on seasonal ecolmry, 
And, the author feels a schematic crovsrs-out 
ibex head ftan), and perhaps another beside it 
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(dark bluej, may be «ymbols that stand for the 
Whole composition and forthe idea behind 4i— 
the coming of spring, marked by sacrificial kittings 

Not all the author's colleavues agree with the 
conclusions set forth in his startling book, The 
Koots of Civilization, or in this article, which 
eutlines his must recent research, aided by a 
National Geegraphice Seciety grant Yet most 
concede that bis tev hnleyues—microuwopic 
cmiminition and infrared and ultraviolet 
photography—point the way to profound new 
ind tits. into the life and cultural development 
Of Tee Age mii. 

Hoos Meander Marshock hes come to believe, 
man of that dim, often frigid! past thought 
essentially aswe think, what he crafted helps 
fo chart the ultimate labyrinth—the complex; 
subtle, atl ever-changing territory of the 
modern human mind, 





—THE EDITOR 
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Exploring the Mint 


of Ice Age Man 


By ALEXANDER MARSHACK 





RIDDLE OF THE “MACARONI — 
hicisting finger marks raked across 
the soft clay of a cave ceiling al 
Roufienac, France —engroases the 
avther. He believes such marking, 
made by carious people using one, 
fico, three, or four fingers, are in 
ice Age man's oldest expressite 
tradition—a way, perhaps, for all 
fo participate in the rich spnibsolic 
life of their communities. 
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A bane notebook suggests that more than 300 
centuries ago man. was already. using one of his 





mest valuable faculties, a sense pf time. Kash- 





joned for the shaping af Aint tools, the: 





Gradually the bone told me a reat deal 
about the skills of its owner, und how he may 
have thought. Patterns of wear identify it asa 
oressure flaker, a kind of prehistoric machine 
tool, used to shape stone implements, The 
man who made and. carried it over a con- 
siderable period also used it 28 4 notebook, 
apparently to record an important sequence 
in his everyday life, the changing moon that 
murked the passing seasons. 

Who was this ancient man, with 4 skeleton 
and brain like ours? He is popularly known 
as Cro-Magnon, after the site in France where 
his remains were first discovered in 1868. He 
appeared in Europe about 35,000 B.c. Hur- 
dreds af thousands of his stone tools have 
been found during the past century, together 
with some of his scratched, carved, and paint- 
ed imuves. The largest concentration of his 
Ice Age work occurs in caves in southwestern 
France and northern Spain (map, pages 71- 
Tl. Tt was in the so-called Blanchard rock 
shelter, near the French village of Les Eyzies, 
that the bone with its notation was unearthed 
in L9L1 by a French archeologist nomed 
Lows Dicton. 

This fascinating tool alters our view ot Ice 
Age man, Once considered little more than 
“ primitive toolmaker and hunter, he now 
emerges is a more modern human, thinking 
ina far more sophisticated way than was be- 
lieved possible. 


tot 


twice fictual size) iy pitted with 





Despite scholarly study of his skeletons, his 
tools, and his art, the character and thoughts 
of Cro-Magnon man have until now remained 
largely a mystery, No effective method had 
been developed to study his symbolic materi- 
als. We know even less about Neanderthal 
man, who preceded Cro-Magnon in Europe, 
and whe also left scattered clues to a symbolic 
and ritual life. 

In 1964 1 had tiscussed thic gap in our 
knowledge of Cro-Magnon man with Profes- 


sor Hallam L. Moviws, Jr. of Harvard Uni- 


versity. | suggested that it might be possible 
to use scientific techniques to shed new light 
on Cro-Magnon's litth-understood culture 
While cautioning me about the difficul- 
ties, Professor Movius encouraged me to 
undertake the study. Unraveling the mystery 
of the bone fragment with its lunar notation 
was the first step in u fascinating research 
project that has occupied me ever siner- 


ROM A BASE in Les Eyzies icalled “the 
canital of prehistory”), t have crisscrossed 
Europe, from Sweden in the north to the 
southern coast of Spain and the heel of Italy. 
| have examined thousands of Ice Age arti- 
facts and engravings—a large proportion of 
what has been unearthed in the way of artistic 
and symbolic remains of Cro-Magnon man 
| huve spent months recording and analyz- 
ing the paintings and engravings in Europe's 


National Geographic, January £975 





ee se 





cotted line drawing ile} Some marks were 
fouged from left to right, others from right to left, 
as indicated by «mall arrows. Sl others were 


earwed bn short arcsor jabbeel straight in, the vari- 


etm tool points leaving their distinctive tracks 


mvor caves, mchiding Pech-Merle: Cougnac 
Roufhignac, and Niaux in France, and El Cas- 
illo and La Pileta in Spain. During most of 
my travels 1 have been assisted by my wife, 
laine. a faculty member tn graduate social 
work at Hunter College in New York Cit 
My ten-year search has focused pot on the 
Dbiysical aspects of Cro-Macnon man, nor on 





his stone tools or the remains of his fires or 
meals I have SOUHE Lhase [raze and euibit di: 
Clues 25 to how he tAought—that is, how he 
had became fully “human.” But how do 
Vou look for lost thoughts 40,000 years old 
when there are no written records whatever? 

For such a study I had to employ special 
techniques. Chief among these wus the use of 
extreme closeup photography together with a 
geclogist’s field microscope to magnify the 
tnaraved Ice Age notations anc compositions 
Later, in the study of the cuve paintings, | 
used ultravidlet und infrared photographs 
literally to shed new light on the surprising), 
rich art of Cro-Magnon man 

i began my research by re-exmmining the 
Vist body af evidence archeologists. had 
amassed in the past century, inclucing arti 
facts wrapped in old newspapers and hidden 
nwa in forgotten museum drawers ancl col 
lections. I then went to the strange signs and 
sWimbols man had mide tin the caves: To 
gether these sugeested answers to questions 
that have absorbed archeologists for decades: 
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By beginning in the middle wn following the 
binck directional arrow around a serpentine path, 
tht author reads the 6% marks not as literal images 
of the waxing and wating moon, but as» comples 
notation of the passage of 24) lahar month. 


How und why did the first human. art 
emerge: Why did images of animale and 
females appear suddenly on earth? Why had 
the Ice Age hunters ventured deep inte the 
caves, not to live in them but to carefully 
paint their walls with images? Why and how 
had early man become a thinker, a solver of 
problems, and a svinbol maker? 

CneMagnon man wis essentially a hun- 
ber, 3690 6 hardly surprising that many of his 
svinbols represent animale [n a museum in 
Tibingen, Germany, I spent davs examin 
Int a group of tiny animal statues carved 
roam mammoth ivory, dating from about 
éS,007 B.C., roughly from the period of the 
French pressure faker, The statues had been 
discovered in a cave known as Vogelherd. 
Thev included a horse, o Ion, 4 leopard, 
bear, a bison, a mammoth, and one crudely 
shuped human female ficure 


ANY ARCHEOLOGISTS assume that 
[ce Age animal images represent only a 
form of hunting mavic. The hunter, so 
the theory runs, made an animal image and 
‘killed it, then went out and hunted with the 
pawer of magic on his side, Sill other arche- 
nloriets Lhieoree that the animal were totems 
—ligures of ancestor animals from which 
different human groups or clans supposed 
descended. The animals have aleo been inter: 
preted as sexual symbols, with certain species 





Still combating b mwas power to ann 
its gier of ta | i a tn 
representing the mat rime id othe 
the female. | wee now kK onmew question 
When I put the Vorelherd forse under the 
microscope, | dimcoveren that its « Pn 
rl ith, and eve | id been ¢iarefull wi i 
cu ate ls corwent, hiigt i | af these | tires | itl 
heen worn down by v handling (above) 
The figure hid obviously been kept by It 
owner ane) weed tor coms rece ld ie! i 
Clearly it had not been created for the pur 
Ose OF GM ket | * toomeriatel 
iit i the showhlet | hoarse Wak en 
rruved one unworn ancle that I took to repr 
“| L(lart or woune. Apparently some time 
Inte in the use of this fieure. it fad been kills 
But why? Was the killing tntenderl as hunt 
ing magic? Perhans. But if Cro-Magnon was 
2 sonhisticated us | was beginning to fine hi 
wis. could tl Whine not have been fot re 
iti i ntyal LULET iil ici o BRM IRIAN 
the Cheng of 2 yi i UnNInE Oo reas l 
anince tor the comme Of WIhnler, cf el 
bration for tl rene? nring? 
HATEVER THE MEANING, here was 
in Indication that ite Age images, Iki 
notations and certain tools, Were Mace to 
e kent and wed overa long period for specil 
Le Purposes, (he | ould <[)0! ulate on Lhe clit 
ent uses of these ime. Lid lunar notations 
for instance, help determine when an anima 
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thie 2* Tht Tie Whe L ceed herd hae rir hoa hi 
| 
i ii { thy | be u | ] | | LT] rs | 
1 | f ie i} I | 
te eA EL Ee OF The SCiison Mm Willt 
Wn ¢@ertaim species Wae (lo be funtedr 


iri the Show! a section of reindeer antler 
Wr all dis Lt rec in tne Cave ot VI 1TLE act iT 
in southwettern France, abou! huneirec 
rl ninnd from the Bay of Biscay. Perhaps: 
used ts rairhten sped reat Lin mthet 
op EE fetes lan Ti roe Preried 
el de ples iy big ing nan ime this chi i] 
inimals and fish suppesectly in association 
ath Ween rates fp sEichy uncer tt 
Tite rosy a feVeralerl & Lit citt Te til i 
Phe main @neravitig COnSiSsts of two Sealsin 
De rSpeciv oF nit epi ii = Tl wer len i 
Py if Drecisi eti Herc ih a tii CTV ant | isk 
ers, the lin he skull, ane the rolls of boc 
[oe] Megich ih i, i | i Amon. UW ri down 


Th mm row rune toe mingrator Tn 
upriver to spawn, a2 hme when seals follow 
them. hough salmon 1 Onier MmIerate wy 
Tei | } eer i Fy - Et plies fi] joe lutic | 1 ict 
mT. r| r Were i i Fiver Let nn 
VET i recent histomcal times Salinon m 
rrotons begin al he sae tone wh Wen 


me Wwe alter the forest thaw. The firet rut 
isa thajor event, for it heralds spring 
To the left of the salmon are three imag 
theueht by archeologists to be 


1 kind long 


burbed harpoons. Ibe presence of harper 
with seal-and fish seemed natural, at least i 

































Adege on frugality, scribed in bone. 
,  feeinis to practical and «vmbolic 
Use and reuse of tool and image 
—aned to the complexity of its 
takers mind This eigtit- 
inch fragment, about 15,000 
, eeltrs Ole, was found at La 
| (Marche in central France. The 
enlaraed tracing shows that 
the image of a horse on the 
left ane the seis cf marks on 
the right—perhaps a calendor— 
wore partially splintered 
of. The bone wae then 
scraped down for wee as 
|| @reshaper of fint tools: 
Sets of new marks 
\ were added to the 
upper left. The 
hore, in the shape 
of a premant mare. 
may have been 
avr teo tically cibed 
by engraver! 
shafts, then 
Purpose ly 
renewed over 
and-ower, as 
the several 
Cars, eves, 
manes, and 
back jines 
Sigocet 
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terms of the hunting-magic concept. But the 
microscope showed that these were not har- 
poons. The “barbs” point in the wrong direc- 
tion to make an effective weapon. Moreover, 
they end delicately, precisely like plants, and 
are arranged in the manner of leaves 

Above the female seal is an apparent tiny 
flower in full bloom. Neéar the bull seal are 
three tiny many-legged creatures of water or 
damp ground, Finally, there is o pair of 
snakes, cach with the genitalia showing, a is 
the case in spring mating season. 
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sonal composition, rather than hunting 

magic. Further microscopic study in- 
dicated a possible use. One of the last images 
engraved on the antler is a Uny abstract head 
of a male ibex, or mountain goat, seen from 
the front. In Ice Age compositions the large 
animals generally were made first and the 
stnaller secondary imawes and abstracted | 
signs were added in the remaining space or = 
inside the animals. Major lee Age Art Sites 

The ibex is extremely schematic and con- © Cave with wall art 
sists merely of two horns, two ears, and a « Other art site 
muzzle. The eves are lacking. The muicro- When Cro-Magnon man flourished 
| scope shows that the image is crossed out, or in Europe, glaciers covered much of a 

crossed over, by an X on the forehead. The continent made larger (blue lines) by an 
realistic seals and salmon were not “killed” ocean level 300 feet lower than it is today, 
by such a-symbolic overmark. 

Exactly the same schematic imoge of the 
ibex—front face, without eves, and crossed 
eut—occurs as a regular motif or signin inte 
Ice Age engravings that have been found as 

; far away as Spain 

| To me the questions were obvious! Did the 
Ice Age male fhex come down from craggy 
heights in spring to browse on the new green 
growth of the lower slopes, as the ibex of to- 
day does in the Alps? Was the killing af the 
ibex a sign of the coming of spring? Was it, 
then, « ritual sacrifice? We know that sacri- 
fices of this type were common in later, post- 
Ice Age periods. The engraving suggested an 
act of killing: not for food but as a symbolic 
ritual related to the seasons anid the behavior 
of wildlife. 

Perhaps this realistic seasonal composition 
on the Montgaudier anther had been summed 
up by the schematic ibex head made in a 
totally different style. Could | take the clues 
from these encraved bones and apply them to 
the painted caves of the Ice Age? 

Three major French caves, Niaux, Pech- 
Merle, and Roufianac, which today receive 


T= ENGRAVING was a careful sea- 
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British Ice Sheet 







Prehistoric pioneers, men fully modern in form, appeared in Europe 37,000 
years ago, atime when millions of cubic miles of today’s ocean water lay lucked 
in glaciers. Forbidding as such a world may appear, the Europe of tundra, 
steppe, and woods ran rich with game. Wherethey could, as in-southern France, 
the hunters settled along rivers, using rock overhangs or cave mouths for 
shelter. Their way of life persisted for more than 25,000 years. ‘Then the warm- 
ing climate melted the glaciers and raised the seas: Encrouching forests drove 


the great graging animals, thelr chief prey, north, some to extinction. Some- 


thing new and proféund would eventually sweep across Europe—avriculture. 
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Meat; for survival 


and food for thought 


A ENTIRE ECONOMY on the hoof, Ice Age 
animals supplied man with food, garments, and 
tools, Of mecescity, men knew them intimately 
their ranve, habits, seasonal behavior. 
The woally rhinoceros, musk ox, giant elk, anc 
woolly muarumneth sought the coldest, terrain, per- 


haps retreating from snow-filled valleys io open 
eountry in the dead of winter: Seasonal game, 


seals and salmon may have brought men from dif- 


ferent areas together to hunt, fish, and perhaps to 
‘trate: Deer and bison, heads <trained high. mouths. 


apen in the bellow uf rut, marked the autumnal 
mating-season, These, and the other animals ren- 
dered here, are all represented in Ice Age art. 
Man the hunter also knew plants Just outside 
the French cave of Lascaux the author found grow- 
ing plants identical to those depicted inside the 
cave, Another tinte he asked o farm woman if she 


recognized stalks engraved on an Ice Age bone. 


“Ah, that is farina, but we don't eat it. It is wild— 
Tdvvate, senpage!™ 

This same natural panoply also supplied what 
was wieful to man vs it was to no other predator. 
It gave him subjects which he could observe and 
contemplate, and by which he could visually ex- 
press the world of his experietice, 

The hands of an Ice Ave man shown working 
a bone have already engraved a farina sauvage, 

a sprout, and a erossed-gut jbex, shorthand for 
the miodel tw its upper left Apparently an image 
associated with spring, the schematic ibex often 
appears with other seasonal images, such as 
plants. Thousands of years later, schematic cattle 
heads were totally abstracted into the forerunner 
nf our letter A. 

With o pencil] grip the right hand adds « line 
to o set of notations No Ice Age Rosetta stone 
has yet been found to prove conclusively that 
such markings were, indeed, lunar notations. Vet 
man the expert hunter, who knew and portrayed 
seasons, had one most usable model for time 
—the moon, with its observable, regular, and re- 
curring cycles. 

Based on his careful and systematic research af 
more than a decade, the author holds that Ice Ape 
man indeed kept a deliberate and often detailed 
record af the changing moon and passiny seasons 
by use of both literal images and abstract sym- 


hols, Our distant forebears thus revealed a level of 


observation and thought far too complex to be ex- 
plained by previous interpretations of their art: 








thousands of visitors cach summer, became 
the test grounds for developing a new kind 
of archeological research. 


INCE THE 19TH CENTURY scholars 

have debated the meaning of [re Age cave 

lart. In a way these dramatic images ore a 
trap for the archeologist. 

A cave wall is.a more or less public surface 
—artists from different periods may have 
entered hundreds or thousands of vears apart 
How, then, can one call whol appears on a 
wall a “composition”? 

Beginning in the 1930's Abbe Henri Breuil, 
the first great interpreter and illustrator of 
cave art, proposed achronological sequence of 
orehistoric art stvles. It began with the sim- 
plest outlines and proceeded to the more so- 
phisticated multicolored images displaying 
great detail and perspective. But, if my in- 
terpretation of the engraved materials ts 
correct, beautifully realistic images that ap- 
pear on a bone side by side with crude, sche- 
matic ones were made in a limited period by 
the same band. Why could the same not be 
true of cave art? Moreover, since some paints 
fade and deteriorate, how could we know 
what was originally on uo cave wall and what 
is now missing? 

The first cave | stucted was Pech-Merle,in 
southwestern France: In this area, and in 
neighboring northern Spain, what we call 
the Ice Age was not as bitter as the term im- 
plies. There was ice to the north across Britain 
and Scandinavia, to the east in the Alps, and 
to the south in the Pyrenees, but the vallevs of 
southwestern France were protected from the 
fierce northern winds. Temperatures were not 
arctic and the ground was not frozen. The en- 
tire area had a cultural continuity through: 
out the last glacial age. 

Pech-Merle today is extremely chill and 
damp. The first visit is so overwhelming one 
can scarcely think. The silence and heavy air 
can literally be felt. Huge irregular winding 
chambers have been carved inside the hill by 
ancient underground rivers, the architects of 
many Ice Age caves. These chambers have 
been further altered bw formations of stalac- 
tites and stalugmites. The passage twists 
i a random, chaotic manner. 

Suddenly one comes upon a flat, dry wall 
with two large painted horses surrounded 
and covered by red anc black dots (facing 
page). The composition is startling because 
it is so complex. There is a huge red fish— 
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“] was here.” prkisteves Rist 
put his hand on # cave wall and blew ple- 
tient through 4 tube (abave! to leave negu- 
tive hand prints, Tee Age man left that mes 
sage, In a cave at Gargas even an infant, 
whose hand wus clearly held in place by an 
beara abscess pated in the communal act. 

eel Tight allowed the author te find the 


sand Papi inion esa 
er circle (under the mane at far right), now all 
but invisible; over them, a horse, next, sets 
of dots filling the borse; then another horse 
was added, ane more dots; finally, the hand 
prints of adults, which give asense of scule to. 
the composition. 








a pike—in the body of one horse, as well as 
a large circle. The borses have human hand 
prints appearing above and beneath them, 
Cin neither horse ts there any sign of weapons 
or <«vmbolic killing. 

Another wall of Pech-Merle contains only 
red dots and one red band! print, all made 
with ocher, an iron oxide clay. A separate 
chamber has eight abstract human female 
images of the kind I had found on engraved 
bones, plus more red dots and animal outlines: 

In adjoining chambers there are hundreds 
of finger tracings in clay of a kind known 
among archeologists simply a3 meanders, or 
“macaronic.” These are interspersed with an 
occosional abstract figure of a human female 
or an image of a mammoth, Still another 
section of the cave contains nothing but 
groups of red divts. 

The impression. of Pech-Merle is one of 
great variety—females, unimals, meanders, 
dots, hand prints, and abstract signs—and 
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the questions are equally varied. How, for 
example, do you interpret a circle in the 
rest of o horse? How do vou begin to under 





LE 
aced mucincders? A 
letmale image ix “feminine,” but what does an 


stand sete of dots. or inter 





animal jmage represent—a meal? 

Instead of searching immediately for the 
meaning of these images, | tied to find out 
how they were made and used. | begun by 
using invisible light from lamps that radiate 
infrared: or ultraviolet rays. One can take 
photographs by means of this invisible radia- 
tion, using special films ancl filters. | devised 
the techniques with Cro-Maenon man’s 
painting materials in mind. ltée Age artists 
used tw kinds of miners 





fants: the ochers, 
or ferrous oxide clavs, ranging from pure rec 
through vellow and brown to. violet: anc 
manganese oxide for black. These plements 
were often avilable in the caves themselves 

Infrared film sees through red ochers jie 
though they were glass. Paintings in other 
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plements uncer them become visible. Im. 
purities in the ochers also can be detected, 
ince those are not transparent and therefore 
show up in the photographs. Various mixes of 
paint become clearly differentinted 

When I bezan a breakdown of the spotted 
horses, | found that the sets of red dots mixed 
in with the black dots hard heen mde a 
different types of ochers, Each set apparently 
hid been added to the horse at a different 
lime. Without trving to interpret this strange 
composition, | could nonetheless suprest 9 
sequence to the buildup. A fish and a circle 
were first munted on i wall, the contours of 
which suggested a horse. Then the outline of 
4 horse was drawn to fit the shape of the wall 
Then, set by set, black and ted dots were 
added inside the horse, and when it was filled, 
black dots were put above and below 

WEST & second. horse outline wee added. 
and this, too, was slowly filled up with sets of 
red and black dots. When both horse< were 
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filled, hand prints rather than dots were 
laced around them, marking a final use of 
the wall Whatever meaning the fish, circle, 
and horses had, the dots and hand prints 
apparent were related to that meaning 

Like the eorty Vogelherd horse that was 
handled, used, and then killed, this wall 
with its horses hacl had use ane reuse. Over 
how long a period one could not tell But 
clearly these were not mere pictures of horses 
meant to be killed and eaten. 

Although IT had not discerned the meaning 
of the panel, | had shown that by the use of 
infrared light it was possible to begin an 
analyses of the [ce Age caves in A new wav 
As a result, | began tracking and probing the 
caves to try te understand the sets of dots, 
meanders, female figures, animals, and the 
many kinds of signs. 


FOUND that ultraviolet light causes cra- 

matic effects in many caves. Various min- 

erals and living organisms on the cave walls 
react to ultraviolet raciation, causing a chost- 
lv fluorescence. The ochers and manganese 
pigments themselves do not fluoresce 

When | trained an ultraviolet lon on the 
walls of Pech-Merle, the effect was startling 
Eerily, the stalactites and stalazmites there 
fucresced a though they were wired intern- 
fly for electricity. By noting the amount of 
fuorescence on the wall, one could tell that in 
different parts of the cave unequal processes 
of growth aod aging were under way, The 
knowledge could be helpful in determining 
what might have happened to images painted 
on the walls, 

These new analytic technigues demon- 
strated that animal images and walls had 
been used and reused, just as the surtaces on 
the engraved objects were used and reused 
For txample, asingle animal image such asa 
horse could be used in many different wavs 
by the addition of different kines of svmbals 
Such discoveries opened up a new stage of 
cave research and offered a new insight inte 
the complexity of the [ce Age symbol systems 

Citraviolel tight also revealed traces of 
modern man os well as of Cro-Marnon. In 
the famous cave of Lascausx, closed to the 
public since 1965 for protection of its pant- 
ings, the ultraviolet lamp disclosed a color: 
ful fluorescent dust.on many shelves and 


ledges. The dust consisted of tiny blue-green 


specks und long twisting serpentine forms of 
brilhant red and blue-green. [In total darkness 
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Nature imitntes art while desteoytng it 
Ih norte bit, the white “eve” of a horse 
in the cave of Niaux (right) glares hotls 
Under the author’: ultraviolet licht tabovel, 
the eve stands out for what it is A spt of 
calcite glowing cerily. Water seeping through 
the rock bleeds the original eye of black 
manganese down the horse's check 
Ultraviolet light alse restores sirch fading 
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one had the sensation of looking down at a visitors before the cave had been closed, In 
itv at night from a plane effect the sightseers had been like pollinat 

Mvstified, 1 took a strip of gummed tape ing bees, spreading outside dust and orga- 
and touched it to a ledge, picking up some nisms in a cave that had been undisturbed for 
of the fluorescent dust. Uncher the microscope thousands of years: In unsuspected ways-they 
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the particies proved to be a mixture of pollens, were helping to destroy man's firstarl As 


spores, und artificial fibers brought in by sult of these studies, French authorities asked 
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A ballet of bison, alive with unimal power and = of many seasonal details that intrigue the author 
race, surves across the walls of Lascaux. The art Stumbled upon in 1940, after 15,000 years of 


a caret obeenver and clraiteman reamed rare darkness, Latraus wy erie tiv Tres ried. Nie 
four-foxt-long bulls, the left in sunimer molt, one cave vet found matches the vonety of el] 
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he io conduct reSParcn ii L cess ee and 
olher CAVES i nicl to Frecomnmennri ste [1S for their 


protection, which | have done 
ROM PECH-MERLE, my attempt to 


uncersiand symbols of early man led to 
the caye of Niaux in the foothills of the 


He IMs, and pone displays cuch a thiletie of 


colors ground [rom ochie4rs and TAN PTS Kes 
By £963, organisms borne by a tide af visitors 


Were OOlEerating thi Deiuty that had been so long 
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French Pyrenees: Niaux contains some of the 
best art of the late Ire Age 
tealstically and beautifully painted that, as 
in the 
antier, one feels 
uted living mode 

But the main chamber of Niaux is half a 


ANIMAS Sop 


case of the Monteaucdier reindeer 
that the 


ArUSt mus! have 








preservin. Sealed now, Lascauy seems to ask 
How much other art of compwarihle beauty anel 
wenificance was lost on materiale that perished, 


wid how much survives but is stil) hidden? 


mile inside the hill, and the farthest cham- 
bers with images are almost a mile inside 
Obviously Cro-Magnon man painted from 
memory rather than from a living: animal 
so deep inside the cave 

We koow that he entered barefoot, for his 
orints remain on the clay floors. He carried a 
flaming torch that lasted! at least an hour or 
two, or a dish of ofl with a flonting wick. 

The area of Niaux actually offers two 4ets 
ol palntines and eneravings—one in the mam 
cave and another across the valley in a small 
errock shelter called La Vache. My plan was 
to compare the art of the cave and of the 
shelter and to relate the various images to the 
prehistoric ecology of the valley 





RCHEOLOGICAL EVIDENCE suggests 
that the hunters at La Vache lived in the 
valley somewhat later than the painters 
of Niaux. But beth groups ilustrated the 
came key animals: bison, horse, ibex, deer, 
and fish. The same favorable hunting climate 
must have existed in both pertods, and the 
behavior of both the hunters and the am 
mals could not have differed much 

The engravings of La Vache are éxtraor- 
dinary for their detail A bone found tn the 
shelter bears an engraving of a pair of frog's 
lees Whether they were an item of dict in Ice 
Age France, as they are today, we cannot tell 
But they are clearly a seasonal image of late 
anring andl Sumner 

\ bone knife that shows no evidence of 
wear on tts edges, and was therefore prob- 
ably used for ceremonial or ntual purposes; 
has an engraved doe on one tace, with ser 
nentine lines suggestive of water above tts 
héeacl (nage 83), On the same face of the knite 
there is the familiar symbol of an ibex bead 
with ane croéeed-out horn and three abstract 
flowers in bloom. The images seem to repre 
sent spring in the foothills, just as those on 
the Montgaudier deer antler apparently rep- 
resent spring in the lowlands. 

The other face of the knife may represent 
autumn, depicting the head of a bison bull 
with mouth open and tongue out in the bel: 
lowing posture of the autumn rut, or mating 
eencon. The plants on this side of the knife 
are of a different type—perhaps conifers or 
leafless trees, with what seem to be-nuts and 
one dying flower. 

Here the Ice Age hunter was depicting spe- 
cies of animals with sexual designations and 
species Of plants al various stages of growth 
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Harpoons or plants? Images within and to the 
rishi of a Luscaus horse were long thought to be 
harpoon for huntine mage, bul the aothor ben 
tiffes them: with other plant mages in the cave 








:.~—(s 


PROP WE eee, Sela a ee Ladd 5 Petes. es fe ihe a 


A. geometric sen above the fivetoot-jong horse js 
ane of many such symbols the author is studying 

The painters who made lone and dark. hard 
and often dangerous journeys as much as @ mile 
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INGO the bowels of the earth went on no mere casual 
impulse. Whatever their intentions, they must 
have had compelling rewons no brutish “cave 
man” could have knows. 


Bl 





The combination of seasonal animals in rela- 
tion to seasonal plants indicates a knowledge 
of the behavior of local species suggestive of 
the master hunter and gatherer, These en- 
eraved bones from La Vache indicate a com- 
plex use of animal images for symbolic ond 
ritual purposes. 

The cave of Niaux offers similar indica- 
tions of Cro-Magnon’s complex use of images 
and sense of seasonal relations. The wall of 
one side corridor displays the figure of a small 
red horace, perhaps a colt, with a drawing un- 
derneath of the familiar “harpoon” symbol 
found on the Montgaudier deer antler. Here, 
too, the image is a perfect plant, with the 
harks facing forward and gtranged in the 
manner of jraves. 

Infrared light revealed that the horse and 
plant were made with the same ocher and 
were probably created as a unit. A few feet 
away there are other red plants of a different 
species, same apparently growing upward in 
a suggestion of spring, others seeming to me 
to be bare autumnal plants. 

Tf the Ice Age hunter depicted plant species 
in different seasons as accurately as he de- 
picted animals and their behavior, and if he 
svmibolized these changes and differences 
with both reulistic and abstract images, he 
probably had words for these differences and 
processes, Thus he was capable of that most 
symbolic of human functions, speech. It so, 
this early hunter had the lore and skills that 
would have prepared post-Ice Age man for 
the coming stage of human. culture that 
brought planting, agriculture, and the do- 
mestication of animals. 





of plants as kev images in the caves of Las- 
8 couwx. When and if Lascaux is ever opened 
again to research, some of the major problems 
in the century-old debate over the meaning of 
Ice Age art may be solver, Uf the association 
hetween animals and plants of different 
species and perigids of growth ts eventually 
accepted as fact by the scientific community, 
then the discussion concerning the nature of 
man’s first uri and his knowledge of his en- 
vironment will have undergone a revolution 

In their role as hunters, men had a special 
relationship with the world of animals and 
af animal images. Probably compositions on 
tools such as pressure flakers and the major 
paintings of animals in the caves were made 
by men as part of masculine lore, skill, and 


T° ME the great surprise was the discovery 
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ritual. The tendency has always been to see 
human evolution in masculine terms, that is, 
as the product of man the toolmaker and 
man the hunter, 

The approach is understandable in light of 
the stone tools and animal bones that arche- 
ologists dig wp, For this reason, the presence 
af female images.as old as the earliest animal 
imaves, and the persistence of these through- 
out the whole Ice Age, posed a special prob- 
lem for mv analysis. Like animal images, 
these female figures have been found all the 
way from Spain to Siberia. In the same way 
that animals had been called hunting magic, 
these often naked wide-hipped images had 
been termed fertility magic 

It was the microscope that gave me a clue 
to- some of the uses of these Ice Age female 
images and opened still another door into the 
Ice Age way of thinking and use of symbols. 


linde, in the Dordogne of France, two 
B heavy chunks of limestone were discovered 
in the 1920's on the floor of a late Ice Age 
habitation, dating from 12,000 Bc. On these 
stones are engraved outlines of extremely 
abstract human female figures, without 
heads, bands, or feet. The main feature is 
greatly exaggerated buttocks (puime 54), 

The fiures are unusual, with little that we 
today would stress as either human or female 
Vet we know thot this basic recurrent but- 
tocks form is female, because occasionally o 
breast is attached to tL 

When | put the La Roche stones under the 
microscope, it was instantly clear that, like 
the Ice Age animals, these images: had been 
used over and over again. After an tmage had 
been engraved, sometimes quite cricely, it 
was later crossed out of marked within the 
central region da Many a¢ nine sepaniie times, 
Each mark in a female was made bv a ciffer- 
ent tool point, presumably ot a cifferent time- 

Someone had engaged tn perrodic marking 
of these female images, either for purposes of 
ritual or notation. But what was being pert- 
odically marked of recorded? Did these 
marks notate the months in the female cvcle 
or in @estation? 

Hundreds of stones with these female im- 
ages have been found at Ginnersdort, Ger- 
many, on a ill overlooking the Rhine River, 
The site was an Ice Age camp later covered 
by a volcanic eruption. Here, as-at La Roche, 
the female images seem to have been used and 


|: THE CAVE OF LA ROCHE near La- 





Ode to spring. 
elegy on autumn 


WAY OF LIFE was melting with the 
PY glaciers when two seasonal compasitions 
were engraved on a bone knife at La Vache. 
Never used te cut but perhaps employed in 
some Tor Age ritual, the knife can be read as 
homage. to spring and fall. 

The left fare shows a doe; three WHVY 
lines, perhaps water, three flowering plants: 
and the familiar ibex head crossed out by 
two short marks on the top of its rieht horn 
—in all, a set of spring imoves The face ut 
tight’ portrays a bison in autumn rut; four 


Plant forms, perhaps conifer branches: a 


drooping plant (green in the overlay): and 
three seedls of nutlike forma 

fo Vache, a habitation cive, lies just 
across a narrow valley from the ceremonial 
cave of Niatix in an area where the Atlantic 
and Mediterranean climates meet in a kind 
of ecological salad of flora and fauns. 
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renewed many times: Some figures had been 
re-engraved so many times that deep grooves 
had been cutinte the rock, One stone contains 
two female images, one of which is slightly 
more Tealistic than usual, since it includes 2 
breast and two upraised arms 

This image was marked twice by the kind 
of lines found on the La Roche stones and 
wis then used ina most unusual way, by the 
addition af what appears to be o fetus (op 
posite), The microscope revealed what T think 
is an umbilical cord connecting the female 
image to the fetus, which is depicted with 
neither arms nor legs. If so, this is the only 
image of a human birth ever found from the 
Ice Age. The engraving, perhaps mae by an 
adult woman living in the camp, muy have 
been related to the monthly periods and 
eventual pregnancy 

At what point in the biological sequence 
the fetus was engraved we cannot tell, but in 
the hundreds of Gonnersdorf stones found in 
the habitation we seem to have evidence of a 
female symbol system or a form of record 
keeping, very likely by adult women, The 
markings seem to indicate a knowledge and 
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In the world 
of women, 
a singular birth 


UMANKRIND’S oldest eclf-imoges 

were mainly of women, often ab- 
stracted by a few quick strokes. The 
engraved stone from France (left) 
and the color-coded drawing demon- 
strate that some female images were 
crossed out repeatediy with various 
tool points Such deliberate use and 
reuse of the images may be a form of 
record keeping related to the men- 
strual cycle of some periodic ritual 
assochited with wore 

A slate from Germany, with colot 
overlay (right), adds to the. female 
images a pair of horses’ heads and 
what seems to be a fetus attached to a 
woman by an umbilical cord, a scene 
unique in Jee Ace art, The fetus with- 
cut warms is in the style of many of the 


use of symbols to document human processes 


amd activity, 
(} and markings surviving from the Ice Age, 
the most obscure art the seemingly ran- 
dom scribbles and doodles occurring on rocks 
in habitation sites or on cave walls: These 
markings appear to have neither shape nor 
form; when tourists or archeologists come to 
a wall full of macaronis, they usually smile. 
What can you say about such doodles? 

The Abbé Breuil suggested that art and 
image began when Cro-Magnon man marked 
serpentine meanders on a wall and found that 
some of them accidentally looked like ani- 
mals. But why would anyone go deep into a 
cave to mark a wall so meaninghessly? 

Even more puzzling, these meanders, or 
macaronis, continued to be made on rocks 
and cave walls much later than the animal 
imaces, even after some of the animals them- 
selves had disappeared from Europe along 
with the ice. In fact, the tradition of making 
mennders: continued into the more recent 
Bronze and Iron Ages. 


F ALL THE MYSTERIOUS IMAGES 


Notional Geographic, January 1973 








Since | was trying to piece together how 
Tce Age man thought and used images, these 
macaronis posed a challenge. Other arche- 
ologists had not seriously studied them, but 
had merely documented the fact that they 
existed. Did they have some meaning? 

In 1969 a French geologist and aetleca vot 
Frangois Bordes, who is one of the 
world's experts in the study of Neanderthal 
man and the tools of Stone Age man, pub- 
lished a brief paper on an intriguing discov- 
ery. In a cave in France's Dordogne region, at 
a level tens of thousands of vears earlier than 
Neanderthal man and more than 200,000 
years earlier than Cro-Magnon, Bordes had 
found an unusual engraved ox rib. 

The engraving was a serpentine form, 
mide as a series of arcs with nearly parallel 
lines. It was not notation or an animal image, 
but it was the oldest intentional engraving 
ever found. Bordes suggested that I study it 
by microscope, and I accepted the offer. If my 
analytic results are correct, they may change 
our concept not only of the origins of art and 
symbol making, but alse of the intellectual 
and cultural evolution of Heme sapiens. 
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The engraved image was made by a man 
who was not yet fully modern and who had a 
somewhat smaller brain capacity than Nean- 
derthal or Cro-Magnon. Vet the microscope 
revealed that he had built up a sequential 


structure and image. He had carved two 


nearly parallel lines (1), then created an- 
other pair of lines in the form of a rough 
arc attached to the first (2). He repeated 
the process several times (3). Each double 
arc or branch was made by a different tool. 


cl iN 


This prehistoric artist quite Clearly was not 
doodling. He was slowly accumulating or 
building up an image, adding one section at a 
time. He then later added certain signs as 
associated symbols to his main image, such as 
a series of angles (4 \/.A¢ ) and sets of tiny 
double marks: 

I could not determine the meaning of this 
main image, which looks like a snake or a 
river. But the engraving was certainly inten- 
tional, cumulative, and sequential, and the 
bone had apparently been kept for some time. 
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This was the way meanders had been built 
up on rocks, bones, and cave walls in the later 
lee Age, and after the ice melted, before the 
beginning of recorded history. 

Dramatic meander engravings have been 
found in the cave known as Komanelli, far 
down the heel of Italy. The date of habitation 
in the cave is about 8500 8.c. On the walls 
are images of animals and female buttocks, 
plus meanders. On the floor archeologists 
found arollection of limestone rocks engraved 
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oldest 


| kate SINUDOUS ENGRAVINGS on many 
stones found at Romanelli in Italy had been as 
lurgely ignored as the Rouwffignac macuronis 
(pages 64-5) wotil the muthor locked closely, On 
the one above (inset), he found a carefully ac- 
cumulated set of markings beginning, typically, 
shape, then funneling into meanders that 
ci scribed the stone. A series of colored over- 
lays (left) shows the two main meanders, red and 
dark green, as they were built up over both faces 
of the stone. In the final views (right) all mark- 
ines are shown on both (aces, Including the saw- 
toothed running angles. Like the meanders, they 
are perhaps water symbols. Recent distuveries 
have found simpler, but similar, markings dating 
from Neanderthal times and before—suggesting 
that man conceived and used symbolic images 
far earlier than has previously been surmised. 








with meanders and strange geometric pattems. 


One of the largest and most complicated of 
the Romanelli limestones is a ten-inch-long, 
irregularly shaped, waterworn rock that was 
obviously nonutilitarian (above and facing 
page). Vet it had been kept in the habitation 
and had been carefully engraved on every 
surface with macaronis It was the microscope 
that unraveled the sequence and thus gave 
me a clue to the possible meaning of this 
strange tradition. 


National Geographic, January 1975 





The first marks were a series of lines that 
funneled down to a point at the bottom edge 
of the stone (1). The stone had then been 
turned and the marking continued as a mean- 
dering ribbon. made in sections (2 and 3} con- 
sisting of many strokes that circled the stone 
and finally petered out as an empty double 
track (4). A second meander had been en- 
graved on the first face, funneling in the op- 
posite direction (5) over to the reverse side (6). 

There was nothing random or accidental 
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about these serpentine images. Thev had been 
carefully, intentionally engraved. Added to 
the first meander was a branch with angles 
inside (7), Finally, signs had been added to 
the rock similar to those on Professor Bordes's 
ox rib that is almost 300,000 years older than 
the Romanelli finds: 


THE MOST DRAMATIC MEANDERS 
in Europe occur in one large deep chamber 
of the cave of Rouffignac in the Dordogne. 
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There is not a single other type of Ice Age 
image in the chamber. Thousands of finger 
marks have been made on the wet clay of the 
ceilings and walls. The rei-clay ceiling is so 
interlaced with crisscrossing finger marks 
that no meaningful pattern can be detected. 
But, as one descends the walls toward the 
floor, these macaronis thin out, and one can 
cee how they were made and accumulated. 

Different persons, leaving finger marks of 
(lifferent size, tepth, and spacing, made their 
marks on the clay, using one, two, three, or 
four fingers at a time. Each marking, made 
by one hand, is a single unit, even though it 
looks multiple to us. In some places 4 serpen- 
tine form has been extended by a second per- 


‘gon, and sometimes a branch has been added 


at an angle. Elsewhere the additional mark 
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occurs alongside and parallel! to the original 
meander. 

Apparently the significance of the tradition 
lay in the act of participation and the process 
of accumulation, performed by adding one’s 
marks next to or over another's. Thus there ts 
no recognizable image, such as an animal, 
plant, or fernale. It is probably the oldest kind 
of human symbol making, yet nothing in 
either historic or modern times is precisely 
comparable or helps explain ib 

The meanders often appear onspecial walls 
in separate chambers, or on certain rocks, 
much the way the female images seem to rep- 
resent a separate specialized tradition. The 
meanders have their own associated signs, 
such as running angles and sets of very tiny 
marks. But what do they represent? 


National Geographic, January 1975 









fron: ‘La Vache, = tein bone compton 


and in a photographic detail, seems to have been 


engraved in relation to the horse, realistic down 


to the blood gushing from its nose. The author 
fees this as a ritual men and a sym- 


involving 
olicaliy Site Sorys: (he covle may be the sun 


or moon above the horizon, the only such scene vet 


[t was the essentially serpentine form and 
its associated angles that led me to assume 
the meander was related to a water mythol- 
ogy and ritual 

If images of plants are to be considered as 
part of Tce Age symbolism, then the powerful 
image of water should not surprise us. It js 
a symbol related to the freeze, thaw, and 
flood, to the migration of salmon, the sea- 
sonal coming of water birds, the lakes, ponds, 
rivers, and even the water found deep in 
caves. It is the source of life at which ani- 
mals and men congregate. 


HAT SEEMS TO BE EMERGING 
from these new stucles isa view of early 
man's way of thinking as being exceed- 





ingly complex and surprisingly modern. In 
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age of man 


found, The bear, fish, and bovine were added later. 


If Ice Age man could and cid portray realistic 
animals, he almost never portrayed fully reulistic 
humans, Many explanations for this anomaly 
might be given, hut the net result is this: What we 
know of how Ice Age man thought derives from 
his use of art and symbol. While his face remains 
an anonymous mask, the mind behind the mask 





projects a being very lke ourselved 


this culture of early Homo sapiens the real 
and the symbolic worlds were intertwined, 
and there was a continuity and sequence in 
man's ritual and ceremonial relationship to 
that world. Art, image, and notation were 
means of expressing that complex reality, af 
recognizing and participating in it. 

These are all human actions that require 
intelligence and a use of language. Moreover, 
they are aspects of man's early life that can- 
not be deduced merely from stone tools, for 
they are what anthropologists refer to as cog- 
hitive—that is, they are a result of recogni- 
tions, abstractions, and solutions to problems, 
all of which take place in the brain. 

So more profound question exists than 
that of when and how this capacity began, 
and where, eventually, it will take us ‘a 
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CW Kngl nds 
“Little Portugal” 


ARTICLE AND PHOTOGRAPHS B' 
©. LOUIS MAZZATENTA 
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PT [& NO SMALL FEAT to retain grace and 
dignity while edging through a crowd with a 
heavy suitcase. But somehow Catarina Alves 

‘ws managing it on that golden afternoon at 

Raston's Logan International Airport. Using sign 

language, | offered to carry her luggage to an 

immigration. booth. She smiled a silent thank-you 
A tall woman with salt-and-pepper hair and the 
brown skin of a Cape Verdean, Catarina is one of 

more than (00.000 Portuguese who have immi- 

prated to the United States in the past decade. 
Others had arrived even earlier, of course. Many 

Portuguese-Americans firmly believe that a Portu- 

guese explorer—Miguel Corte Real—and his crew 

lived among the Indians a century before the Eng- 
lish landed at Plymouth 

Chyer the Years Aan Increasing How of Portuguese 
came to settle—mostly in New England. A quota 
system adopted in 1924 restricted the How, but a 
law passed in 1965 opened the gates again. With 
limited land and opportunities at home, Portuguese 
have been arriving since then in greater numbers 
than ever. Thousands still head for New England 

including Catarina Alves. Her immigration form 
indicated that she would stay at first with frends 
in Pawtucket, Rhode Island 

The next day. with Professor T. Steven Tegu 





Portuguese folklore blends with Vanker 

patriotism when Bristol, Rhode Island, celebrates 
the Fourth of July. These whirling dancers 

nerform before a model windmill that svmbolizes 
the Azores, Portugal's mid-Atlantic islands. New 
Englands flavorful Portuguese-American community 
counting only Eurepean-born immigrants and their 


children—now numbers roughly [$0,000 








“My oldest son eried when I told 
him we couldn't afford to send him 
beyond the fourth yrade in the 
Azores,” recalls Manuel Moniz, 
here arriving with his family 

st Boston's Logan International 
Airport-in 1972. Today three 

af the Moniz children enjoy 

free educations in English and 
Portuguese in a Cambridge, 
Massachusetts, elementary school. 
Working 25 a cabinetmaker, Manuel 
now earns more in an hour than 

he did in a full day back home 





friend, translator, and teacher of modern lan- 
guages at Rhode Island College—I called on 
Catarina at her temporary new home. 

An attractive woman who answered our 
knock listened cautiously as the professor 
explained in Portuguese our interest in 
Catarina. In effect, we quite presumptuously 
invited ourselves to join the immigrant 
Catarina for her first breakfast in America. 

The woman nodded, won over by Dr 
Tegu's good humor. “Yes,” she said, “she ar- 
rived last night. When I came home late from 
work at the factory, I found her in my Dec.” 

Soon we were engulfed by Catarina’ 
friends and relatives. Fler daughter, Eugenia, 
appeared, along with Eugenia’s husband and 
four children. They had preceded Catarina 
to America by three weeks. 

ft was a bustling, cheerful breakfast, 
though communication was difficult. Catarina 


National Geographic, January 1975 


spoke Dy noni, an Atro-Portucuese chita- 
lech, so her conversation hal to be transiated 
tite Portuguese, aid then inte English 

she had lived on Brava. one of Portugal's 
Cae Verde [slants ii Wis ff +t] fat ih ifn 
there to Pawtucket. First an island-hopping 
bait, Then a plane to Lishon. Thena lone 
wait while documents w ere soucht and slow- 
ly processed—pnd finally that flight to Bos 
Lon’s airport 

Was the long tip worth it? Caturina looked 
lovingly at her family. “Asta contente.” her 
SOnAn- law sal Ves, it was worth if 

AS we prepared to leave, | cave each of the 
children a doflur—an old Italics custom ] 
had learned from mv father. Rugenia'’s voune 
est daughter Ester, clutched the bil im of 
hand anda toy in the other 

“Wire dar ita Senhora minka bomeca. the 
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SUC Open warmth erected me again in Fall 
River, Massachusetts, the heartofl New Eng 
leuraed “s Forturuese communities: | went then 
On of sun-kissed Sunclay to attend the Feast rit 
[ante (Cristo, 4 duplicate one held vearly an 
ihe tsianc of Sao Misuel in the Azores, Porty- 
gals mid-Atlantic archipelare 

Surely someone in Fall River must speak 
English! J felt like an immigrant myself. un 
ible to communicate with the lippy thrones 
aroond me. Arid then o smile wove its was 
lowird me. attached to Rau] Renevides 

“Bom dia,” he said “Vou want to take 
pictures? [ll clear the way. You can use the 
perches, the roofs, the balcontes—anvwher 
I vet vou there 

Fis smile wus like a fl shbhulh Poing off 
Teeth clcunned| Wiwy. time rlisterecl, neces 
puckered, and a precisely trimmed moustache 
stretched arrose his lin. He used that smile 
often a5 he towed me throueh the crowd 


Suddenly a shattering exponion Gl bells 
came from the church, where « procession 
was Torming. Ghut of the darkness emerged a 
striking statue of Christ; borne on the shoul 
ders of six somber men in formal dress: A 
shalt of sunlieht fell on the statue's ecarlet 
cope, embroidered with eold thread by 
WOMEN Panshioners 

Raul led me lip three fliehis of stairs in a 
buileling near the church “Aly sister. lives 
here,” he sail 

We entered an apartment Glleed with ehil- 
dren in Sunday finery, and with the frazerane 


New Envlana's ' Cittte Portucal’ 








hew day downs Jor (Cutaringa Alves 


mer Tirst tating as a Linited 

Slates resident; she holde a 

Yer franddoaudehter, At last the 
roocahion of the entire family to 
Pawtucket ane East Providenve, 
Khode Iefane. from the (opp 
Verdes, Portuewese telanel: ey the 
Vi es Afncan Lonel Coane 
We were separated for mans 

Dyan the stately Lane ort ter Sibi 
“DULL We Were Hever Feully Apert 
ALP trie mist fryer with idihHrlogoanm— 
ii memarre of the inihiits we itt 
behine. We wore forn es.” she 
acted, “but now our land i= cad 


Ther’ 90 rain 


— 





Of a feast. Uince again, Portuguese hosnitalits 
overwhelmed me. The senhor must <ample 
the food, [ was told firmly. They stuffed me 
with marmoted rows beef, fh SCY SAUsare 
called chowrica, sweethrends, ane fovas 
laree beans baked tn the Portucuese stwle 
Pherough lace curtains Raul and | watched 
Dark-supted 
men genufiected at the curl as the priest 


the procession passing below 


strode by catrving the monstrance contain- 
ing the Host. It was o scene brought straight 
from the Ayrores 


Success tn America Has Its Frice 


What prompts a man to tear up roots and 
begin geain in a new country? 

“Back In Saéo Mireel,” Raul answered 
thoughtfully, “I worked for the government, 
antl earned about 31,500 a year. But things 
Were so expensive, it was very difiicull,” 

And so seven vears ago Raul brought his 
wile and two children to the U.S. Far x 
yYoars he painted howses. Now he sells wuto- 





mobiles nd conduct a weekly radio show 

“The show ie all in Portuguese. [ enall i 
Acores-Madetria.’ T rent the station. anid sel! 
ids for the program. I'm independent.” 


Sew World reminder of an Old 
World mirche Chur Lauds of Patina 
graces Jose Dias*s front vane in 
Boktel The tradition bean in Fatima 
Portugal, where WTSh ers ele ve 
ihe Virgin Mary anpesaned to three 
shepherd children six times in 1917 
Jose broweht back the Port wees 
Hae oon tise porch from Ansola, where 
he served ws a soldier for two vears. 
“ni in Amenca.” laughs Fred 
Pacheco (right), “ecole | be voting 
for the firet tome in mv life—ane 
vote tor mvseell!” The Azorean 
Com pwens fer Rhode Island state 
SEnAtOF ON @ Weer fatter bi 
Viituirmiiabon ceremony. He also 
Serves AS IMMIipration Melviser, ton 
ponsnitant, one) trowel pagent for mans 


of Aristol's Portuguese 


ut Rawls transition from blue to white 
collar his exacted-a price, “My stomach gets 
upset now, and 7] don't seep so good,” he 
Said. “You know, that newer hanenect before.” 

Relationships between Fall River's Porty- 
rues Gncl the city's othe ethnit PToOUnS Are 
Sciiom upsetting—put one lively incident o 
curred some: veors ago on the 800th anniver- 
srw of Portugal's birth 

An impressive statue of Portugal's famots 
Prince Henry the Navigator had been com- 
mizsioned tor the occasion. Whe would object 
lo auch © worthy project? 

“Unfortunately,” news editor Merman Mel- 
looof the Fall River Herald News told me, “the 
Statue Wis erected at the intersection of F.ast- 
tro Avenue and Pleatant Street—which 
happens te be inthe heart ofthe city's French 
Canaclian community! The French got o bit 
excited and there was talk of tearing the 
Stitue chown.” 

Herman chuckled “But word got around 
to the French that some Portuguese with a 
bow truck were ready to pull down their 
datue of Lafayette. So tt whe a standoff 
There was-ea lot of tension, but it quieted 
down find 
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“IT WAS ALL WORTHWHILE, that I 
liced and loved,” sings Valentina 
Felix, powring out her soul in her 
husbands Acushnet, Massachusetts, 
restaurant. He named it for the 
haunting Portuguese music she 
performs—fado, meaning “fate.” 
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of industry, ancl foreign competition have 
conquered many of the mills. A few. still hum 
With lite, theauech In the Prov Verh i [+ Ty Fat 
rie Corporation's pliant, Fall River's largest 
nearly half the 1.200 employees are Portu 
mcse. Company mantials, newsletters, ane 
Saicty sins are printed ih both English and 
Portuguese. Emplovees with supervisory po 
lential may be-sent to English classes 

But there are nat enoueh jobs to en around 
There's about I 
here, City Councilur Jolin Medeiros tole me. 


Percent unemployment 
‘eome Of the settled Portuguese resent the 
neweoomers: They're afraid the immigrants 
Will take then jabs” 

[ talked to one of the 10 perce rit! bony vie 
driras, Ves, the newenrne reo or “ereenhorns.” 
are helping to cause the nem plovimnent situa 
ton, he told me. But a few weeks loter J enw 
ony again, at Fall River's airport, and he wie 
more eheertul 
the hii 


american) that spans the Tiumton Rin 





He had a poli as @ DGnter on 
Braga Bridge (named diter a Portu- 
ha PT ae be 


er iit the citys edge (onge 99). 


Lewes just kidding about ereenhorns the 
A bun¢ch of 


hesicle Us, Vou 


other dav.” he said with « erm 
them wer rierit 


know. Half my relatives. are greenhorns!” 


thardine 


airport, and in his answer sensed somethine 
of the adventurots spimit that launched so 
muny Portuguese explorers into the unknown 

“Ponting that hich bridge eot me interested 
In parachute jumping.” he said. “This Satur- 
lav dt jump for the first tine But I thought it 
would be good to vo pin ot plane today, [ve 


: . = et 
he vet been ini cere betore 


Fote Dominwtes Portuenese Song 


Une evening | clrove down a lonesome 


Country Fowcl i tew miles north of New Berl- 
forcl Thrown the opén door of an ald farm 
house I walked into o hit of Portugn!l—the 
Fatio Restauront (pages 06-7) 

4 dark-haired woman named Valentina 
stom in the center of the room, eves Closed, 
She Seemed [Hrs 


A wuliturist. struck 


hands clasped passionatels 


ceaced! bw an inner stroieele 


mm 





Cooling a temper, Armando Spencer, Cape Verdean soccer coach of the Bristal S rarts 
t tah, -oeot The 


rudiias. ao tl cy Cal OF Fame 


fesluring team member Vandel Teixetra. “'] he Porturwese by Ahlan 


from Lashon, ys ONE Ditton, “All they know bs soccer 
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a chor The tension snapped, and she be- 
ran singing from her soul 

It was my introduction to fadae-—t 
gucse equivalent of our American blues 
Paco means “fate.” Usually it is a melancholy 
oe, INnvelving unrequited love. ane it can 
loosen tears from almost anv listener's eves 

Ay, she pe Eh b inert on carne ie perca | 
Hentejana—pork. with clams—an endless 
cide dishes, on sweet Pudim Aon, and washed 
all down with winke brence. Portuguese 





iw Forty 


lood as flavorful as Portuguese sone 

Next day | approached another side of 
Portuguese life in New Bedford's famed whal- 
Ing museum. George Avila, one of the curators. 
Gn an oxpert on things Portuguese, shower 
me the ship's articles of the whaler Acushnet, 
which sailed out of Fairhaven, across the riv 
eT, more than a century maze 

Aeushnet? Herman Melville partially 
modeled the fictional Pegued after her in his 
book Afohy ree, Arnel cure encueh, his eo 
hatire was scrawled among the others when 
the real vessel sailed! in 184] 

“Here,” said Nir. Avila. ATC Some oT the 
Portuguese in her crew: George W. Galvan 
and Joseph Luis, both from Faval, in the 
Azores. And John Adams, a Cape Verdean 
His name was probably Addo, Anglicized by 
the captain.” 


Pardelaa Point the Way to Fish 


The museum rekindled a boyhood notion 
of going to sen, 80 | arranwed to sai] with Ar- 
mando Estrella abourd his fishing trawler. 
lenture f. 

From the Pairhaven dock we headed for 
the hehing grounds “Verv danverors.”” Ar 
mando said as we enterel a channel rijast 
Woods Mole on the southwest tip of Cape 
Cod “Strang bdes Very skinny channel] 
Many boats go down here” We made it 
through without incident, though 

S00n a spicy aroma drifted wp from the 
tallew. Robbit stew. Delicious 

A heavy rumbling awoke me early the next 
morning: We were fifteen miles off the Cape 
and the crew was paying cul the met. Arinan- 
do leaned from the pilothouse window as he 
steered a tall circle to let the net deploy. | 
went on deck to help, but the mate shouk his 
bead. [wae a quest. 

Three times that morning the net wernt 
chown juried Wins brought aboard cain to pew 
is cargo of fish, mud, sand, and shells onto 
the deck. The men worked with PRACT Son, 
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Ruddy burn from sea and «un 
marks Jorge Cintra's face jabove) 
on i Wew Redford trawler Such 
Mere Porurucse fishermen onec 
helped make the town the whaline 
Capital of the world 

Joaquim Rivers (facie page), 77, 
fished as a lov off Portugal Now 
helped: by a grandéon, he sorts owt 
nny cascade—mistly hoke 
andl whiting—on the family's trawler 
af Provincetown, Massachusetts 
“[ eat fish every day,” Joaquim saves. 


“tn sunday. Deat it for breakfast 


That's why Pm 4 heialttw.” 











sepuirating good fish—moestly eray sole, flown- 
der, haddock, and cod—from unmarketable 
ones, Hungary gulls screamed overhead. 

“We call those sea gulls gatvotes,” Arman- 
da told me, “But we look for another bird, 
purdela—-you call it shearwater, Important 
bird. When the pardelas fly down, they go for 
sardines. When they de that, we put our nets 
dewn for the enod fish that feed on sardines. 
ne hundred percent they are there.” 

Fog rolhed in that niht, but the ishing con- 
tinued. T asked about the hazard of other 
ships suctdenly looming out of the night. 

"We have radar for that,” Armanda said. 
He turned on the set hicicden behind the cabin 
wall and peered at the iNuminated screen for 
a moment. “Nothing,” he said casually and 
ficked the set off to return to his work. Some- 
how, mv landlubber’s fears were not allaved 
by that fleeting radar image. 

A few days jater 1 transferred at sea by 
dinghy ta another Portuguese fishing boat 
heading for Provincetown, Massachusetts. 
Armando continued on to the Georges Bank, 
where the fishing would be hetter. 


Were Portuguese the First Colonists? 


From the city of Provincetown, near Cape 
Cod's tip, a tower rises. “That commemorates 
the Pilgrims’ first lancling in 1620," I was told 
by a Portuguese-American sailor, “When 
those Pilgrims arrived, we had the harbor all 
buoved out for them.” 

The subject of who the first “pilgrims” 
were is no laughing matlerin New England. 
Adherents of the theory that they were Por- 
lugucse point, as proof, to a 40-ton sandstone 
boulder on the bank of the Taunton River, 30 
Miles upstream from Narragansett Bay 

Dighton Rock, it is culled, and itis covered 
by a mosaic of mysterious carvings (page 98), 
Among them appear what some retard, as 
clues that the Portuguesé, indeed, came firct. 

In 1920 Dr. Edmund Burke Delabarre. 
psychology professor at Providence's Brown 
University, spotted an ihscription he believed 
to be the date 1511. He had already published 
several articles about the rock, but suddenly 
he had aspecific year on which to concentrate 

He found from royal charters in Lisbon 
that two brothers sailed from there to North 
America on separate vovaves. Gaspar Corte 
Real embarked in (301. His brother Miguel 
lett. probably the next vear, in search of the 
missing Gaspar. Neither ever returned. 

I visited the rock with Dr. Manuel Luciano 


da Silva, a doctor of internal medicine and a 
dedicated student of Portuguese history, [r 
da Silva showed me a cross curved on the 
boulder. “There are more than 300 vuriations 
of crosses,” he said, “but this is the Portu- 
Hucee stvle, with the 45° angle at the base.” 

Then be showed me the 1571 date that the 
late Dr. Delaborre had found. “Note that the 
five is Shaped like on ‘S." That's the wav a 
Portuguese would have written it.” 

With his finger he-traced another carving: 
an "M1" with “COR” beneath it. “To me, that 
stands for Miguel Corte Real. He could have 
arrived here in mid-1502, ane stayed for at 
least ring yenrs. 

“surely in those nine years there would 
be intermingling of Portuguese and Indian 
blood.” He paused, building up to his point. 

“When later Europeans—Verrazano and 
Roger Wilhiams—arrived here, they noted the 
Indians were light in color. They called them- 
selves Wampanoag, “People of the Dawn 
Light’ I bebeye their paler hue-was a char- 
acteristic passed on by Miguel's crew.” 

Dr. da Silva waved at Grassy Island in 
midriver. “An Indian burial ground has been 
found out there. [ wish excavations would be- 
gin on this shore, «o we-could fit more pieces 
of the puzzle together. . 

“After all,” he said firmly, “this isan Amer- 
can monument, ool a Portuguese one” 


Fuomily Thrives on Togetherness 


The bond that sent Miguel Corte Real 
actoss an unknown ocean in search of his 
brother is the same one that links the Furtu- 
wuese today, Family lovalty. 

l talked with affable Joseph Fernandes, 
who arrived in this country in 1974 at the age 
of 14 months, later graduated from Boston 
University, and now heads achain of 32 Mas- 
Sachusetts supermarkets His management 
team i6 made up of brothers-in-law, nephews, 
nieces, and other relatives. They work togeth- 
er in a modern campuslike headquarters in 
Norton, 19 miles north of Fall River. They 
live together in a compound of handsome 
hows tucked away in a grove of pine trees 

“The tines of authority have to be clearly 
understood in a family situation like this,” 
Mr. Fernandes told me "The others have in 
fight to question my reasoning when [ am 
reaching a decision, and we cun all argue 
about it, too. Butunce I make the decision... ." 

A nephew finished his sentence: “. .. it be- 
comes Law!” 
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4h emigrant can take comfort from the 
knew ledge that relntives will be waiting when 
he armves—and that many schoole in Portu 
guese wew Englanc offer classes to help him 
incdertand his adopted country 

With mv languare-orofessor friend, fr. 7 
steven Tegu, 1 visited one of those classes 
When we reached the classroom door. the 
étudents were renacling in English. dronine the 
pnrases in ao ciry fiat monotone 

Or, Teva wincecl The regular class instruc 
lor crinned and waved the professor in 

When vou speak a country’s language, 
my fnend announced, “vow must adont the 
manners of thal country, Lf you Brea lover, 
you must live the part of a loves 

He riisec| His hee e wich VA HY alter me 
love vou,’ fe gvero—but with feeling!” Dr 
Peru's soulful “l love vou" nearly steamed 
Lhe classroom windows. 

The. students roared back in unison, “J 
-O-O-O-VE VOU, @nd dissolved into lauwhter 

WoW Sav, “Tl kiss vou,’ fetfe-te,” Dr Toru 


bellowert, Age Sean outstretched Ais 
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lownrd a stout woman. Her sturtled <hriek 


howl of lowirhter 


wes drowned out by another 
4s. Dr, Tezu-and | tefi, the student= were 
rencing aloud again. Rarely have Eneglist 


words beer Where Wilh ateh orami 
Ceremony Seals a Lifetime Vow 


‘o tachuation” for these students takes place 
in a Providence, Rhode Island, courtroom 
Lina (14 when new citizens ¥ ETE henge a Orn 
In, | took a Seat amid-an overflow crowd of 
fends and relative: Raymore | Petiine 
Chie! Judee of the U.S. District Court, ore 
sided, He spoke with earnest eloquence 

“My father came here-as-a poor Italian im 
migrant same elehty years ago. [ think of the 
day he took his oath of allegiance as you will 


ov, How could he have dreamed thai 


SNA hb 0) Wicd bel a whine on this 


bench—nerhages the very court where he 
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swore Ms own allegiance tothe United States.” 
Every eve was fixed on the black-robed 
llidge as he continued: “Keep alive the her 
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Bad Days 
for the 
Brown Pelican 


By RALPH W. SCHREIBER, Ph 


Photographs by WILLIAM R. CURTSINGER 
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Fatal string attached: Fisherman's hook 
and leader were the downfall of o vear-old 
brown pelican jabove), banded a5 a nestling: 
Another bird, dead in the shallows (left), 
may have become ensnared by an anygler’s 
ite, During a sik-veur-study, chiefly in 
Tampa Bay, the author found that four out 
obfive pelicans bear scarsef such encounters 
Scientists wort about another neril 
mun's pollutants. When breedings declined 
In (aiiiornia, researchers found thin-shelled 
eget and blamed a Luthehup of WT residue 
in the birds’ fel diet, The U.S. banded DT 
use On December 31, 19T?. ma naw hotch- 
ings ise Critics of the DDT exnlanation 
thallener datu interpretations and blanie 
other factors for the thin-sheller| eges. 
Brown pelicans ranse from Hritish Co- 
lumbia to (hile on the Pacific Coast ane 
[rom ew Jersey to northern South Americi 
mone the Atlantic, Tesac once had Bite hy 
birds but today counts only five to lem pairs 
Lowsiana’s brown pelicans—which embel 
lish state flag and seal—were Wit cgt i 
the Inte fifties, but severn! huyidredl, in- 
troduced from Flornda, are now breeding 


Bad Days for the Brown Pelican 





smiucly, like puffy maistrates, on pilings and 
pierbeads. Pelican watchers stand spellbound 
as the ungainly birds flap comfortahly along, 
skimming the wave tops, their wings beating 
in slow unison as they fly by in file or V 
formation 

Unhappily, increasing human pressures 
have placed the brown pelican on the endan- 
tered species list of the U.S. Department of 
the Interior. Onee abundant along much of 
our warmer coastline, Pelecanus accidentaliy 
has now all but disappeared from Texas and 
Louisiana, with one notable exception: Young 
birds transplanted from Florida appear to be 
established as a protected breeding colony in 
Loutsiana’s Barataria Bay. In California. 
only a few hundred young have been hatched 
curing the past six vears. And now even in 
Florida, its last stronghold in the United 
states, the bird appears to face “an uncer: 
tain future. 


Mans World Crowds the Pelican's 


To identify and accurately assess the perils 
tothe survival of a species posed by encroach- 
ing mankind, one must become thoroughly 
familiar with its habits and behavior. Sur- 
prisingly, the scientific literature has largels 
overlooked this conspicuous bird. It was the 
search for such knowledge that had brouwht 
me to this sweltering mangrove thicket on 
Tarpon Key, part of a 377-acre national wild- 
life refuge in Tampa Bay, in a study that 
would take me years to complete 

As I watched the primordial scene before 
me—the nesting ritual of burly, prehistoric- 
looking birds with ponderous bills—it seemed 
hardly credible that civilization had crept so 
clase in time and space. More than a million 
people live in greater Tampa-St. Petersbure- 
Sarasota, within about 30 miles of this prirrie 
pelican nesting site on Tarpon Key. Only 
minutes away, cars, buses, and huge trucks 
roared over the Sunshine Skyway spanning 
the bay 

Swooping in to lind with clumsy flappings, 
ardent males carried sticks In their bills and 
presented them to their mates as building ma- 
ternal for their bulky nests. Some birds lunged, 
snapping bills fiercely, at trespassers on their 
chosen territory 

Wooing and home building proceeded in 
the silence of a primitive charade. The adult 
brown pelican neither sings nor calls: there: 
fore 1th language of gesture and movement is 
highly developed. (Continued on page 119) 








Aerial acrobat, the pelican uses feet and a 
aati span of powerful wings as air brakes 
mm making w landing (left. But when it 
siehts a fish, it becomes a sleek dive bomber. 

Head cocked, wins bent, the bird plunges 
(below left), changing body attitude to keep 


ts eve on Lhe tirect. 

BAM! Wings ancl leis thrust back. neck 
rammed forward, the diver spears the water 
(below) just after another pelican, beyond, 
anmaishes throurh the surface 

Only after studving such pictures diel the 
author bearn that the bird's head remains 
fixed on the prey even while the body twists 


a much #180" for aim and balance. With 
exception wision, pelicans can spot a fish 
and dive from as high as 73 feet. Abr sacs 
under the skin cushion the crash. But the 
momentum still thrusts the bird « foot or 
two beneath the surface, 

Young pelicans must fend for themselves 
once they leave the nest; they improve in- 
herent diving skille by practice and imita- 
tion. However, three-quarters of the banded 
binds recovered in the past 40 years-died dur- 
ing their first year—the majority, the author 
believes, because they were unable to master 
the dive, ecsential to fishing success. 
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Superbeak does its stuff in some of the 
mest extraordinary pelican photograph: 
ever published Less than 2 second alter 


hreatine the surface, a par of feathers! 
Finecchios (left) scramble for a troeen 
bait fish released under water by tbe 
cumeraman. The winner (helow) suffers 
a jub ie the pouch from ie compebtor 

Hail timing costs a pelican its prize 
triwht). In these firat color pictures show- 
fae a fully distended pouch underwater, 
the expandable dipper swells afoot deep 
ecouping in fish and 2‘, gallons of water 
Strone muacles snap the mandibles 
Closet. Then the bind tilts its: bill down. 
ward ta drain the water, lifts its hewel, 
and swallows the fish 
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intruding tales without being so aggressive 
that he drove away his chosen mate as well. 

Before long, wooed and won, Cas was 
standing on the nest site beside her mate, and 
Bill now began a two-werk-long series of trips 
to bring sticks and grasses to Cas, who stayed 
home to build the nest. 

The only territory pelicans seem to claim is 
that within reach of their bills. Cas and Bill 
both protected their new home with aggeres- 
sive postures, and with much lunging and bill 
spapping at anv bird that came within reach. 

Peace and harmony, however, prevail in 
the usual pattern of pelican life. The female 
normally lays a clutch of three chalky-white 
ems, twice the size of chicken eggs. Her mate 
shares the incubation cuties, which last about 
a month. 

The newly hatched chick, featherless and 
so ugly that only a parent could love it, is 
barely able to move its pink wrinkled body 
and can't even hold up its wobbly heacl The 
parents regurgitate partly digested fish on the 
floor of the nest for the youngster to pick up 
and swallow, an effort that soon completely 
exhausts the chick. 

At about ten days of age, a chick is strong 
enough to beg food directly from the parents. 
The voung bird, screaming, squawking, and 
flailing its stubby wings, repeatedly pokes at 
its parent's bill. When the bill opens, the 
voung bird thrusts its head into the pouch, 
forcing the adult to regurgitate. 


Hayards Include an Odorous Bath 


Once, engrossed in watching the proceed- 
ings from my platform, | heard an ominous 
cracking sound. I sat helplessly as the t2-foot 
tower—the product of my rather casual car- 
pentry—siowly and majestically toppled, 
dumping me into the malodorous muck be- 
low. Fortunately only my dignity was -wound- 
ed. but [ had to replace both my cameras and 
mv perch. The pelicans seemed unmoved by 
the clisaster. 

Another down-to-earth, and often gruel- 
ing, experience was the gathering of informa- 
tion on nestlings’ growth, Ona typical day I 
would climb out of my boat and wade through 
knee-deep mud under the mangroves. I had 
to scrape cobwebs from my face and shake 
crabs and spiders from arms and legs. 

Frightened by my intrusion, the parents 
would leave their nestlings to fend for them- 
selves. As | pulled eight pounds of squawking, 
scratching bird down through the mangrove 
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branches, it would inevitably spill its break- 
fast on top of my head and send guano drib- 
bling down my arm But T had to hold onte 
each temporary captive long enough to record 
weight and the length of bill, leg, wing, and 
tail. and to make notes on plumage. 

To case my burdens, T frequently invited 
some interested but unsuspecting helper to 
join me as recorder. Few ever offered to do it 
again. But in. 1971 1 did find one person— 
amazingly—who agreed to accompany me a 
second, a third, and then a fourth time! After 
sharing a vear of weekenils measuring qrieli- 
cans, we knew we hod something more in 
common than fondness for the big birds. Hap- 
pilv, this faithful assistant—her name ts Betty 
Anne—agreed to marry me. She has aided me 
uncomplainingly ever since. 


Young Birds Learn Fast—or Perish 


Pelican chicks fly from the nest at 11 or 12 
weeks of age. Once fledged, they are on their 
own: rarely have | seen an adult feeding a 
young bird away from the nest. The young- 
sters, however, frequently join the flights of 
their elders and Jearn—by imitation and by 
the lessons of trial and error—those things a 
pelican has to know, 

A young bird must quickly become adept 
at fishing in order to survive, To catch fish, 
pelicans dive headfirst into the water, usually 
from an elevation of 10 to 35 feet, though oc- 
casionally from as high as 75 feet) Preying 
upon a tight school of fish swimming near the 
surface, a pelican will scud along barely rising 
aff the water. 

Most prev—menhaden, pinfish, thread her- 
ring—are caught in the pouch a foot or two 
below the surface (pages 116-17). The pelican 
then sits on the water with bill closed and 
pointing down, allowing the water to drain 
out of the pouch. Finally, with a toss of his 
head, he swallows the fish. 

A pelican never stores fish in the pouch, 
Dixen Merritt's unforgettable limervck not- 
withstanding: 


A wonderful bird is the pelican, 

His bill will hold more than Ais belican. 
He can take in his beak 

Food enough for a week, 

But I'm damned if I see how the heltcan. 


Each summer since 1969 I have joined 
other biologists in South Carolina and Flori- 
da in banding and color-marking nestling 
pelicans to learn more about their migration 


National Geographic, January 1975 
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and movements curt the post-breeding cis- 
nora, We lee-baned them with numbered U.S 
Fish and Wildlife Service aluminum markers 
tnd attach plastic streamers on & lev or wink 
m different color for cenach nesting ares, for 
ease in jdentifving.a bird's ongin. Newspaper 
wlerts and posters on fishing piers clicited 
more than 1.500 reports of color-marked 
bitd< <jichted between 1969 gnel O73 

Pelicans in South Caroling move south dur 
ing the fall and spend the winter and spring 
months on the east const of Florida waned in the 
kevs. Birds I banded in Tampa Hay have 
been suzhted primanliy south along the Florn- 
in west coast one in the kevs 

Recovery of banded birds ollows us to 
check off milestones of their life span. We 
font vel know bow lone a brown pelican Gin 
live, Gul one bird was recovered at age 75 
Most banded birds found dead ate less than 
aveor olcL Recoveries of birds between 5 anc 
0 veurs old are numerous 


Breeding Season Brings Dramatic Chane 


Banting alo permits us to relate prlcrmeage 
changes precisely to gee. At fledeing, the 
young pelicans’ first suit of soft white down 
has been repheced with brown feathers on the 
wines, back, head, antl neck, and by white 
feathers on the belly 

Liver the next three to five vears, the bires 
undergo successive costume changes leacing 
to adult plumage. The white belly of the im 
mature bird changes to black, the brawn hack 
and wines to silver pray, and the head and 
neck to white 


the brown 


Upon reaching full adulthood 
pelican clisplavs seasonal transformations that 


ure perhaps the most elaborate among water 
bine Daring fall and winter the heart be- 
omes Yellow, the neck white, and the bare 
skin around the eve dark blue, while the bill 
tnkes on varying shades of orange, As the 
breeding season mears, the distensible throat 
pouch becomes deep black, the ts straw 
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When the birds move ta Tarpon Rey in late 
February, the neck undergoes a very rapid 
molt from white to chocolate brown. 

While the adults are incubating in Marth 
and April, the vellow feathers fall out of the 
head and are replaced by white ones. The eve 
turns dark brown, and the pouch and bill 
fade to gray-green. 

Tn six vears of study J have enlarged our 
understanding of the biology of this appeal- 
ing, ungainly bird—and acquired a dee, 
unsettling awareness of its vultwrabilitv to 
the growing pressures of man. 

Cunous visitors and sun worshipers in 
creasingly disrupt the bitds’ normal routine 
an the beaches and sandspits, the offshore is- 
lands, and in the mangrove thickets that pro- 
vide the pelicans’ daytime loafing wreas and 
novturnal roosts, 

Four-fifths of all free-flving pelicans I've 
handled have had either anglers’ hocks. or 
fishing lines attached to them somewhere, or 
have shown the scars of such encounters I 
rerularh find pelicans hanging In the man- 
groves entangied by monofilament line ond 
dead of starvation, 

Pelicans mooch food from fishermeti— 
from their bait boxes and from the anglers’ 
catch. Unfortunately the birds are not wise 


enouch to avoid hooks und lines. I offer fish- 


ermen this advice; If you suddenly find a peli- 
canon vour line, reel in the ensnared bird, 
grab his bill, and fold up the wings. Then re- 
move the hook and line—and save a life. 


Pollutants in Water Add to the Toll 


But direct. human interference is by no 
means the whole problem, Also serious is pal- 
lution of the waters in. which the birds feed. 
Many scientists suspect that pollutants wash- 
tn inte the Golf of Mextoo are o factor in the 
birds’ disappearance from ‘Texas and Louisi- 
ana. Similarly, sewage, industrial wastes, and 
agricultural chemicals all pour into Tampa 
Bay. Fish ingest these pollutants, and then 
the pelicans eat the fish, 

Attention has focused most critically on 
the residual effects of the pesticide DDT. 
Kesearch on the U.S. West Coast, principal- 
ly by Dr. Robert W. Risebrough and assoct- 
ales at the University of California's Borepa 
Marine Laboratory, pointed to extremely 
high levels of contamination from DDE ta 
break-down residue of DDT) as the cause 
of recent failures in pelican breeding on 
the Chunnel Islands off southern California. 


Bad Davy for ihe Brown Pelican 


Researchers conclude that the presence of 
DDE and its increasing concentration up the 
food chain te fish and thus to pelicans has up- 
stl the bards’ calcium metabolism, causing 
thin-shelled eggs. So fragile are these ewes 
that they are crushee) while being laid, or by 
the weight of the incubating adults. Each 
broken ee means one less baby pelican. In 
time this. lowered reproductive success can 
Tmperl the total population. 


Barometers for Man's Own Future? 


The almost total ban an DDT tise, in effect 
since 1972, has resulted im lowered DDE 
levels in California, and the birds’ future 
there appears less erin. 

Pelican populations at the two dozen nest- 
ing sites in Florida vary year by vear, vet over- 
all the birds are maintaining their numbers. 
Aertal surveys by the Florida Game and Fresh 
Water Fisch Commission record 6,000 to 8,000 
breeding pairs over each of the past seven 
vears, But it is too early for complacency. 

Bob Risébrough has measured sivnifcant 
amounts of chemical pollutants both in the 
ege-volk fat and in the tissue of the Florida 
birds. Biologists of the U5, Fish and Wild- 


life Service have found that the <helle af 


Florida ewes average almost ten percent 
thinner than specimens in museums collected 
poor to 1943, 

And my own research indicates a slight de- 
Crease in hatching success in Florida over the 
past five veors, with one to three percent of 
the nests containing crushed eggs, This de- 
velopment almost certainly is the conse- 
quence of ¢eeshell thinning 

Becouse pelicans are long-lived and lute: 
miuturing birds, learning the ultimate effects 
of sublethal amounts of chemital residues 
will require monitoring of their reproductive 
success aver o lone period of time. If all the 
adverse factors continue. their combined 
impact could drasticaliv reduce the numbers 
of brown pelicans within a few years. My 
Own View i4 not optionstic, hut perhaps we 
can learn enough in time to aveid extinetion 
ws the eventual and tragic outcome. 

Mian, a top-level carnivore, might be wise 
to pay more heed to the pelican and other ant- 
mals hith on the food chain as sensitive indi- 
caters of ecological imbalance. Their plight 
ran be « warning of the danger of cumulu- 
Hvé low-level poisoning—and of the absolute 
dependence of all living creatures on an en- 
vironment shielded from degradation 7 
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Weelf We move in her with caution 

Planks ove her a litthe freeboard; a big out 
hoard motor inves us 20) knots and an endless 
drenching. The hull is Carib Indian, centuries 
old in stwle. She has twe crude spurs and a 
couch sail that could be <tepped forward 
lincler Canvas, che will mot wo to wind wiarel 

Oue base is Martinique—specifically, ‘the 
Villare of Grand’ Riviere. But if the engine 
quits, we could probably sail to British Do- 
minicain the north or British St. Lucia in th 
euuth. The islands of the Antilles, that broken 
chain between the American continents, have 
heer cistributerl by senseless history Amony 
the Western nations: ut & poor fOmMmMier can 
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the painter for balance. Like 92 percent of the 
\iartiniquais, the boatmen are “colored” —ot 
mixed blowel 

The skipper, Syniphar Léopoldic, throttles 
buck. “Unhappily there are no fish in this 
Photographs py recion today.” He speaks French for my bene- 
JOHN LAUNOIS fit, rather than uae native Creole. “Thiris 
Le even twenty, farther out, there would 
be clolphin or tuna, but if we went so for we 

could not get back before dark.” 
Chat would be serious. Grand’ Riviere has 
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Life offers a different tung to two islord 
household [ndustrialist Herman Sinin- 
min (below, center’ ane friends trom Vlaor- 


LITE ind! metro mitin France ethjoy Unie 


ce breere nboard ne 44-foot vacht 

On oa different bevel, the amall home-of 
Chrictiane Bazile (lawer right) ills with the 
aroma of <immering bread{ruit, Martimiqus 
bonsts one of the fighest standards of living 
tn the Caribbean, yet many know the bitter 
teste of poverty. The island his a birthrats 
most twict os hich asthe French national 
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with hits ot balao and found bottam a ttle 
below three hundred feet. svmphar sat staring 
past me, “listening to the line with bes tineer 

A sudden ‘erin, a waving of arms He-got 
the line about LS feet off the bottom and 
eto nme to listen tein 

A for fish. A second has escaped.” He 
hanled in. So it was. He rebated, relowered 
Another jerk, another test. His fare fell and 
he said, “There were several fish, but a shart 
hae taken all save one ind he has bitten off 
ome of mv hooks.” 

He was night Ome good req fish, one gasyp- 
Ing head, four hookless leader. Svmpnar 
repaired (he can ire trkedt ae IT 

This time I had three fish: Monsieur the 
shark has taken two. And now he has fright- 
ened the wise larce ones: We will) have to eo 
home. Vou see, it is not always easy for us 
ishermen. We May Spend a hundred thers of 
fuel and catch nothing.” Svymphar shrugged 
wroyiv. “Lf there were other work, wi weaulel cle 
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at from South America (the latter being 
umone the few human groups who liked pen 
le bectuse they tasted good). Later, Euro- 
neah buccaneers used the island to plunder 

- | elected’ kuropean Ssnipping 
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neo nledd the rehand Wilh new hte of mu- 
attoes. These hod no rights, bul their tathers 
save them favored jobs and some education, 
ind Repel thet mothers oul ai tl C LAe elds 


Abohioar cid not come to Martinique unt 


848. 15 years after England ended slavery 16 

her islands. The French slaves, however 
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They wert suddenly voting citizens of France 
‘uiwnes Took Over When Slavery Ended 


| drove alone the northeastern coast of the 
stand. where gentle cracients anc good earth 
support fine growths of cane, bananas, and 
pineapples. Chere the wild sea, endlessly wind- 
driven, makes beautiful, dangerdus beaches 
ancl senels rain-hew clouds lo drench green 
muntled slopes 

Dhese are jorvecly beke lands. Most nmulat 
toes do not care for land work, which smacks 
cor siavery, OF To! lanc itselh The plantabon 
fersisied alter slavery ended aniy because 
laborers from Indu were Willing bo ccHme antl 
work the land-on contract. They staved on as 
free men. As I drove,I noteo Indian features 
wmone the colored] masses of the handsome 
Martiniquais, a people neither black nor 


white, fri nro ot i 


Rut the common heritage of mixed blou 
in Martinicgue inesn t bestow ommon afic 
c Tee Cid stars Financial and ecu ahional 
achevemenl determines the nonwhite class 
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The very dark cane cutter sweating im the 
un at the roadside, the pretty girl tying fk 
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M32, and probably will again in vears to 
The town it killed in 1902 has been 
rebuilt, but it's stillcruelly scarred by wounds 


COLE 


tht have become memorinois: the ruins of the 
cathectral, i clemclistyeel theater, il score hw 
cemetery. It was flame and ash, not 
brought death and destruction 

In St. Pierre almost evervthing from the 
foundations up pis idabes the clisaster that 
even destroved ships in the harbor. Still, the 
streets are straight and orderly as becomes the 
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the thick-walled prison cell in which one 
Ludger Svibaris, reputediy the sole survivor 
of the holocaust, lived out the fire cloud. He 
was burned only where heat rays entered 
through a narrow hole above the doorway. 

“Legend savs he was to be executed the 
next day," Michel told me. “But in fact he was 
a minor offender. This cell saved his lite. 
Later, he joined Barnum and Bailey's circus.” 

In the cemetery nearby, crones in black 
scuttled and prattled like jackdaws, tidying 
tombs. They directed us to the ossuary where- 
in lay the remains of St. Pierre's people, dug 
out of thick lavers of volcanic ash. Through 
small windows we could see the piled and 
tumbled bones mouldering in cool silence. 
But one of the windows had been smashed in. 

“Why? Michel looked embarrassed. “The 
itactitioners of qutmbots, soothsayers and 
spell casters, use human bones. Perhaps they 
have found here what they needed.” 


“Tt is the End of the World” 


A short walk away sleek brown children 
glistened in the surf in innocent defance of 
death. | hoped they would never see what an 
old man told me he saw 7? vears ago as he 
netted flying fish miles to the south, 

He leaned back-in the shadows, his half- 
blind eves wet and wizened, searching the sky 
in remembrance: “We saw in the north a 
cloud that was red, red, red. There were ex- 
plosions as of cantions. Soon all the sky was in 
flames. A great wave came and left fish 
thrashing on the sand. Then, darkness; in full 
day it was night We could see nothing. All 
the fishermen cried out: ‘It is the end of the 
world,’ they screamed. ‘What have we doner’” 

The great mass of Martinique is tts moun- 
tainous northern segment, a near oval (map, 
puge 128), tapering southward to 4 narrow 
waist. Beside its large bay the island's present 
capital, Fort de France, sprawls with its feet 
in the sea and its head in the hills (pages 144- 
3), radiating both the law and the heady vi- 
brations of opposition politics, There are two 
routes south to the capital from St. Pierre: the 
west coast and mountain roads. Along the. 
former, dry slopes plunge into a quict leeward 


sea. The wet trade wind sheds its rain in the 
high country, and there the rain forests stand 
silent and splendid. I took the winding wood- 
land route to Fort de France 

There are not many people in the forest. 
Vegetation rules. Great tree ferns sparkle with 
raindrops in sudden sweeps of sun. Hamblin 
a foot thick sways, gently curving. Vines 
wind, creep, drop straight to earth from 
orchid-laden limbs of tall trees whose spectes 
surpass a hundred, The jungle smells of lite 
and death: fresh sweetness and decay. 

As | said, people are few in this wet, green 
worl Still, there are some. A hardy pioneer, 
Joseph Bonne, makes a good living in the 
mountains growing a@nthuriums for the 
French market—$,000 a week. And under 
the great green tooth of Piton Boucher a 
family of subsistence farmers have a little 
wooden home. They have no electricity, no 
water nearby, But they have land enough for 
veeetables, a few beasts of assorted kinds, 
and flowers, Flowers, just to look at. A. son 
has a job ina village. He goes by bus, and in 
the evening brings home bread. 

“HH faut se contenter,” sald the old mother. 
“One must content oneself. I have lived in 
this place for 50 years. Here there 15 peace, 
and silence. You sec, evolution has done 
nothing for this part of Martinique.” 


Fort de France Suffers Modern Ills 


But evolution has done « great deal for, or 
to, the central portion of the island and Fort 
de France, a military garrison before St. 
Pierre's extinction made it the island's major 
city. As vou come in from the north, there are 
high-rise apartments of varying disharmony, 
and sharply defined neighborhoods for the 
solvent, the comfortable, the affluent ($75,(h)) 
houses are not uncommon), and the socially 
Histinct békes: These latter mix carefully with 
the upper echelons of officialdom from metro- 
politan France 

Getting into the capital can be a cdiscourag- 
ing experience. [ts streets were never meantio 
bear the creat and growing trafic that clogs 
them. Vet, if you want to know about Muarti- 
nique, you had better not heed the temptation 


“We ure different from the rest of France,” explains renowned poet and 
politician Aimé Césaire, here: gazing from his office as mayor of Fort de France 
‘Sometimes our voices are not heard so far away.” Césaire fought for years 
to bring Martinique the status of a French department Today he hopes that 
the island can achieve a ereater degree of autonamy from the mother country. 
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staved on in the senate as an independent 
until 1963. Then [ was reelected for ao nine- 
year term as a Gaullist 

“We have one of the highest standards of 
living in the Caribbean," the senator pointed 
oul “Would our people consent to be poor 
but politically liberated? I choubtit. They will 
not aecept the peasant life And they realize 
that, for us, a divorce from France brings no 
alimony.” 

The chief official of any French department 
is its prefect, an appointed official responsible 
only to the French Government. Jean Terrade, 
whe was then winding up 12 years in the 
French West Indies, the last four as Prefect of 
Martinique, gave the French point of view. 

“These islands are not like any others,” he 
told me. “Integration has been the rule here 
for more than a century, Martiniquai< are 





dtizens, not subjects. Even @ partial rupture 


now would be catustrophic for them, the more 
so because they have virtually no natural re- 
sources to explant. France has no economic or 
stratemic interest here. She pays to support 
this poor department as she pays to aid, let's 
say, those of Normandy. All are part of the 
nation, and deserve help.” 


Edueation Brings Painful Problems 


Having explored the northern mountains 
and coasts, I cut eastward from Fort de 
France into the central interior: The little 
towns seemed overcrowded. Unwed mothers 
with tour or five children, the poorest of the 
poor, lived in shacks along back alleys. Vil- 
lagers did what they could to make ends meet. 
One constructed cheap coffins for the verv 
peor; a second made zinc-lined coffins for 
those whe would lie in tombs. Another man 
built simple, inexpensive furniture. “It is 
without beauty,” he said, “but people will no 
longer pay for an artisan’s best work.” 

Children were everywhere, for it was the 
noon break. Girls wore uniform blouses and 
trim miniskirts. Hoya wore clean shirts and 
long trowsers—shorts are rarely seen in Mar- 
tinique, except belted to the bellies of tourists 

A morose young teacher told me, standing 
in the shade of a church: “They go to schoo! 


because they must—at least tothe age of 16— 
and learn far less than they could. Some go to 
trade schools. The brightest go on to a lycée 
—high school—and to a university, usually 
In Paris. They are educated, yes, but for 
what? Ask them what they want to be in this 
land of farmers and fishermen.” 

I dicl, polling the students who stood near- 
by. nurse, policeman, salesman, office worker, 
civil servant. All city jobs, white-collar jobs. 
How about fishing or farming? Silence. 

“They are not psychologically ready, nor 
sufficiently disciplined, for self-government,” 
the teacher added. “Their social evolution 
has been too rapid, and there are too many of 
them: We acquire 7,500 new Martiniquais 
each year, But they are cood children, well 
able to learn and develop.” 


Without Collateral, Credit Comes Hard 


T went on to Le Robert to talk to a man 
with a different kind of problem, Colored, 
Paris-educated, anc married to a Parisienne, 
possessor of two degrees, a lot of ideas, and 
endless eloquence, Etienne Verneuil runs a 
small boat works. He would like to expand. 
Larger boats are needed. So are jobs, 

“We're lost ina painful drama: instructed 
enough to understand our lot, powerless to 
Improve it. What I propose is reasonable, but 
I cannot get a loan. Why? Because wealthy 
men of color do not risk their capital, and the 
bekes, who do, lend to other békés. Their 
credit ts geod” 

[ checked this point with a businessman af 
Fort de France. “Tt is true that we whites do 
most of the borrowing anc spending. We do 
invest where rich colored people might not. 
But, yes, a poor man with skills and ideas 
would find it hard to get a loan—not because 
he is colored, but because he would lack 
collateral 

“T have faith in my relationship—personal 
und financial—with the vast majority of Mar- 
hniquais who are colored Would | expand 
my business here if | dic not? lam doubling 
my store, building a hotel. And J am neither 
a2 fool nor a here.” 

Another béke, Bernard Havot, in business 


Atop imaginary steeds, dancers of the Ballets Martiniquais re-create a scene from. 
the island's past, when delicate-akinned plantation ladies would ride their horses 
uboul the countryside and slaves would walk bese them with perso to ward off 
the midday san. Drawing inspiration from iskind history and custom, the professional 
dance froup was wiirtmly recerved on European and North Ametican tieurs 
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the roadside at Quartier Fond Masson: “1 
make three tons a year of bananas, and no 
profit.” She pares her nails disconsolately 
with a curved banana knife. “How cun | 


make a profit? | take what price ts offered. 
Et puis votld!—ond that's it" 


“Would you fare better if we were an in- 
dependent country?" asks Michel innocently. 
“Don't say that,” she screams. “No! No! Do 
vou want us to starve?” She throws down thet 
knife and swipes her palms across each other, 
perishing the thought 


Islanders Preserve o Bilter Memory 


it being a Wednesday, cock fights were on 
at Clery’s pitt near Riviére Pilote. No sport 
so excites the Martiniquais, particularly the 
men, | watched one, then left to ser the 
Emptess Josephine’s early home, favoring 
past human drama over present ornitho- 
logical combat. At nearby La Pagerie, Dr. 
Rose-Rosette showed me his own repairs and 
reconstructions Of the buildings “] had no 
money to give, sol gave time—29 years. The 
Martiniquais are not fond of Josephine and 
Napoleon, for he reinstated slavery, they felt, 
at her sugecstion. But it is part of our history, 
and should be maintained.” 

In the clustered hills, another banana 
grower, Jean-Louis, packed his fruit He has 
several men and seven acres: “I make a crop. 
t live. Leven have ason who shares work, one 
of six children—six legitimate children. I 
have surely twenty bastards. Why not? A 
grevt many Martiniquats are illegitimate. Lite 
is difewlt, vou see, but not: worthless. Come, 
we will leave these miserable bananas anil go 
to my house for a drink.” 

We drove down through hibiscus and 
oleander and blazing flame trees to Le Poirier, 
a very poor fishing village where Michel had 
a ramshackle house at the sea's edge. 

Four men were peeling eels in the sun 
Their hands being sticky, 1 shook their el- 
hows. “Diter bonjour aw monsienr,” said 
Michel. They said good-dav, doubtfully 
Poirier does not get many visitors. “Mon- 
sieur’s a writer. He wishes to learn about our 
fife” “Here?” said one, sardonicully. “Fur- 
cigners ject their information from the Prefec- 
ture in Fort de France, and then they leave.” 
“Fort de France is not Martinique,” Michel 
replied “Monsieur understands this.” 

“(vet deja quelque chose—That's a start, 
anyway.” said the doubtful man, pausing to 
pick up another eel. “He speaks Freneh, if 
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not Creole. We will talk ta him of ishing.” 

‘They did, with growing friendliness. “We 
are sentenced ta this work,” they said, listing 
the same problems that cursed the men of 
Grand’ Riviere in the north, where my story 
began. “No organization, no means of stor- 
ing fish, no proper marketing, No big boats. 
No other work. We sometimes goa miguelon. 
Do vou know what that means? Far, far out. 
We sav ‘migvelon’ because in France there 
are two islunds called St. Pierre and Mique- 
lon. They are obviously very far away, 50 to 
us ‘miguelon’ means ‘distant’” 

I saw no reason to point out that St Prerre 
and Miquelon tie near Cunada The analogy 
was clear enouth. 

We drank sparingly at a shack of a bistro, 
nen a littl paragelike chapel where candles 
vuttered, The men iid faailt it themselves 
“There was nothing, vou see [tis best to have 
a chapel of some sort” They brought me 
fruit and told steries, often of bitterly amus- 
ing failures. “I filled my gommier with flying 
fish,” said Pierrot, a burly, cheerful man. 
“Hundreds of them; never have [ seen se 
many fying fish, But so did the other boats. 
So f wat 25 franes [about five dollars|. And 
the fuel cost me twice thal” 

Hut he laughed, healthy and happy in the 
soft evening. The men shook hands anc went 
eff to edt whatever there was for supper. sa 
beef, we could be sure, but plenty of bread 
and enough wood seafoml stew—blaff, they 
call it in these parts—boiled sea urchin and 
vegetables, to send hungry men well-flled to 
their rest. We vite similarly at Michel's house, 
where his wife had wsed herbs artfully to 
make fine dishes of simple ingredients. 


“France Is Our Mother’ 


Lstayed three days. One night as [drifted 
towurd sleep to the rustle of wavelets among 
clean stones and the bell tones of frogs, 
warm, low Voices reached into my conmscwus- 
ness: two fishermen making their way home. 
Their Creole came throuch to me, for the 
subject was farmblir. 

“This affair of autonomy, of mdepen- 
dence, I don't know, I'm not 4 politician, but 
I'm French, I fought for France. 

“Listen, mon vie, it's simple enough,” said 
the other. “France is our mother. She created 
us. She supports ts. But...'! She should listen 
to us and treal ws as.a mother treats a son, a 
son grown to manhood Pr c'est fowt{— 
That's all” oO 
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Your house can hit back 


when the energy crisis 


hits home. 


Aluminum building products can 
help your house pul the crunch 

on energy consumption, One. 
example is Alcoa Siding. When 
properly applied over reflective 
aluminum foil, il forms a protective 
insulating envelope thal can reduce 
heal loss in winter and heal gain 

in summer, Read on for more 
way to beal the weather. 
Stonmn windows and doors: 
cain avleotvely “button-up” 
your house. They rea tradi- 
honal barrier against cold 
and can save upto 15 percent 
of the enengy used to heal 

the typical home, Low- 
Maintenance Blu rmrinawim 
frames CaN stand wp to all 
kinds of weather, Tightly 
Choséd aluminum yeretion 
blinds can reduce heat 

Gain (hrovoh windows and 
SVG On air conditioning cosis: 


For new homes or new additions, 
ihe Alcoa Insulating Window 


The reasons for using aluminurn 


koeps Old Man Winter outside 
the house—_where he belongs: A 
sptcially designed thormai bar- 











GALCOA 


reer and twin panes of insulating 
Glass help to minimize heal loss 
and Messy “Sweating.” 
Inadequate initulation can 
cause one of the biggest 
energy drains on your house 
sixty percent of the heat 
loss (hrough uninsylated 
wills anda full 80 percent 
of the heat loss through an 
unirétulated roof can be 
pravented by proper insula- 
ton, Aluminum toilact: 
2 O vapor barrier when 
) @tached to fibraus insula- 
| hon and will help main- 

| fan Tigh humidities that 

muke lower room lemper- 
lures more comfortable: 

you'd like fo learn more 
| about how Alcoa Siding can 
)) help insulate your home, write 
. for our brochure, Hone 
Inswiaton Gan Be Saati, 
Aluminum Campany of 
America, 975-4 Alcoa Building, 
Pittsburgh, PA 16219 


1692 must have 
been a “horrible 
vintage year!” 


lt was. in fact, a dreadful vear 
lor the thiraty owner of an 
onion-shiped wine bottle like 
this one, retrreved unopened 
from the sea bottom alter al 
moat S14) years. its contents, 
said an inquisitive diver, “tasted 
like strony salted, varncepaa 

ec for the 


prosperous citizen whose hand 


Nir Wins. if a eebiie 


“he Aruss WHlcn lived fit 
clemity the moment of disaster, 
or for the himery putrons of 
lames Littheton-s tavern 
savory lunch of beel-and-turite 
stew rommneud bore ver itt pls 
copper COOK pot 

For twas in b6O2S that Port 
Royal, Jamiicu, uo none. Wwide- 
open seaport, hub of ew Wort 
LhMmMmerce, pire Pecrcligiiriers 
Known far ond wide as the 
witkedest! city om the world 
lurched 
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mig the blue-green Cunbrean 
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Snhomied IM win 
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find rumored treasure, met ffl 
Pon Royal again trom the sea 
Nearly three centuries passed 
hefore Sew Diver anchored over 
the spot where Port Koya! had 
wetiled. The ineredible ship was 
designed ceanpccially tor under: 
water archeology by Edwin 
A. oink, famed inventor of 
jemntwen's Link Traine 
Equipped with powertul 
sition haves lo scour the silted 
sen bottom amd with modern 
echo-sounding devices. To “sec: 
below the water, Seq Qliver 
proved uniquely able to unlock 
the secrets of the drowned city 
Working with yellowed 
records fo pinpoint londinarks 
long buried in the sea, the 
Link €2pedition, sponsored af 
port by the Mathoril Geographic 
Society, first wenl about prepar 
Inga map of the city as WH alood 
before the qinke 
Knee mapped sccurately, 
Port Royal's nuns 2oye up 
hundreds of urtifacts to 
Link «sh pets and divers 
plates, platbers, anda 
kitchen titers, the 
copper pat wath it 
turtle and beef homes, 
the wilch whoa 
vanished hands had 
eiche on encrusiine 
coral the momei 
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of cliswstel 


clay pipes and rum bottles 
enouch to undicate thiut the 
chief occupations of the wicked 
old city must have been smoking 
om Unnking 

As the Carithheun huirmcune 
acuson came on, Ard Diver 
pulled away to salen waters 
with & Wweualih af miormittan 
on the life and times of the 
oll pirate haven where one of 
history s immortals, Hore 
Nilson. hud once served o hich 
aso young lentemant, But, as 
wir. Link summartzed it, this 
wis “only i beginning. 

“Think of the houses, he 
“the shaps, the Kung s 
storehouse, wanchouses, ships 
which sank at the docks. 
Somebody will go back 
there and be rewarded with 
auch an array of artifacts anal 
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nches as to muke mir efor 
seem Livia, 

Few readers are m3 
well equipped as Edwin 
Link to probe the 
murky OCeLn Pottam 
of Jamuoich, Bait they 
do find endless 
THs hon On SA 
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Does life exist on stormy Jupiter? 
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street lighting 
earth stations for Comsat 
microwave systems 


electronic telephone 
equipment 


specialty inorganic chemicals 
powder metallurgy 
television picture tubes 
data transmission 
Quacdraphonic receivers 
circult breakers 
telephone 
directories 
| | mine-drilling bits 


printed 
circuit boards 
| _ a | | ., | alumina ceramics 
and we serve their needs in alot of other ways: laces 
, | corntrol centers 
| electrical metering 
equipment 
electronic security 
systems 
tungsten wire 
video terminals 
projector lamos 
| welding electrodes 
1 Sun Gun movie lights 
i transceivers 
i | alr traffic 
i control systems 
| | @utometive flashers 
electro-optic 
Systems 
digital 
multiplexers 
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We're GTE... 
General Telephone & Electronics, 
a growing concer 
for your growing needs. 
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“Golf is nice and easy here. We don’t have to ~ 
make starting times three days in advance.” 


Don Cates on the Cates” thirteenth visit to Bernncda 


“In the late afternoon we like to take the ferry 
into town. It's ten minutes and the prettiest 

ride in the world. [like to sit up on the prow 

and teel the breeze in what's left of my hair’ 


“Bermuda is so gentle. There's an atmosphere 


of total relaxation, We find an awtu! lat 










to.OocupY us... Ina mild sort of way. 


» bermuda isa very special place for me... 
ss 


Iimet my wife here” 
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FOR YOUR ‘SPORT AND FAMILY FUN 
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_into classrooms, too. 
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In commemoration 


of the 500th anniversary 
of the birth 
of Michelangelo 








The Franklin Mint proudly presents 
a magnificent series of sixty finely sculptured art medals 
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A LIMITED ERTTION COLLECTION, 
AVAILABLE BY ADVANCE SUBSCRIPTION ONLY. 


Limit; One subscription per person 
SUBSCRIPTION ROLLS CLOSE: JANUARY 31, 1975 


1 in shifting and uncertain times, possesses an 

+ acknowledged work of art. For, as astute 
collectors and connoisseurs wel) know, the valuc of 
great art steadily increases no matter how the wind: 
of change may blow, 

Among the world’s enduring an treagures, few 
oe Valued more highly than the extraordinary 
works wrung by Michelangelo from his agonized 
heart and soul. Although nearly five tumultuous 
centunes hive passed since he gave the world his 
Pieta, his David, his Moves, his Dying Slave, his 
Allegories of the Medici, and his Sistine Chapel 
frescoes with ther monumental Story of Creation 
and Redemption... Michelangelo's art still ex- 
presses, With undiminished power, the innermost 
yournings and ideals of man. For experts and 
laymen alike, Michelingelo remains the most nearly 
universal artist who ever lived. 


Pin si indeed is the man or woman who. 


A treasure of fine medallic art 


How fitting, then, that now—on the 400th anniver- 
sary of Michelangelo's birth—the masterpieces of 
thes pontus of all the should be the subject of an 
important series of art masterpien:s created in cay 
own fete. A seres Of siaty fine art medals, reflectme 
ihe inspiration of Michelangelo's greatest works, 
as chosen by an Advisory Hoard of internationally 
recogmzed experts on the works of Michelangelo, 


Muagnificently sculptured in solid steriing silver, 
these beautiful and significant art medals will be 
minted by The Franklin Mint, foremost contemno- 
rary inhenter of the tradition of fine medallic art 
that began in the Renaissance— Michelangelo's own 
tame. The craftsmen of The Franklin Mint are 
world renowned for their skill in blending the 
exacting standards of fine art with the permanence 
of precious metal—an art that attains its highest 
expression in Je Genius of Mickelanerlo 

To caplure the greatness of Michelangelo jin 
meéedallic form, The Franklin Mint commissioned 
the distinguished lahian sculptor Piero Monassi to 
work on. the scene in: Florence, Milan and Rome, 
Just a4 Michelangelo spent nearly five years, bent 
and aching, on the scaffolding below the ceiling of 
the Sistine Chapel, so Piero Monassi has devoted 
virtually all of the past five years to the awesome 
task of sculpturing the bas-relief models from which 
the dies for these superb art medals have been 
engraved. 





To accurately reflect the full scope and power of 
Michelunelo s works, moreover, the medals them- 
selves. Wil be impressively large. Each will measure 
a: full 44mm (144 inches) in diameter and will weigh 
600 grains. Thus, the complete collection will con- 
in verre Hien aie powniy trv of selid sterling silver, 

[he face of cach medal will depict a masterpiece 
of Michelangelo's art. The reverse will identify the 
work portrayed and will also bear a finely sculp- 
tured portnat of Michelangelo himself—set within 
a fascinating geometric pattern of Michelangelo's 
own design. 

A strictiv fimifed edition 
Now, fora very short time, you have the oppor- 
tunity to acquire this exceptional series, Subscrip- 
tion rolls tor the 500th anniversary collection of Tire 
Cea of Micnetungels will close on January 31, 
1975, When the edition is complete, ihe afer will be 
doin ed —ond ever again will thin feportint series 
he offered? in the Clmited Srates. tts rarity will be 
mained forever. 

| eugronieed issue price 
Subscribers to (his important series will receive one 
medal cach menth for sixty months, beginning in 
March 1975—the 500th anniversary of Michel- 
angelo’s birth, to the very month, A deluse collec- 
tor's album, specially designed to protect and 
display the complete collection, will be included 
without additional charge, 

The price for cach medal will be $25. and thi 
price will be guaranteed for the entire subscription 
period of five veors, Thus, even should the cost af 
silver rise to the pomt where the silver content 
alone m worth more than the issue price of each 
medal, the price you pay will remain exactly the 
samme. In view of the persistent nature of world-wide 
iInftationary pressures, this fhvwe=4 Ear price fuarantec 
is as Valuable os it is remarkable. 


Art of enduring value 


There are few jove to rival the possession of endur- 
ing art. The owner lives with beauty—and with the 
withing knowledge that the value of fine art ix 
Gimeless, no matter how much other values may 
change, 

Thus, for many a collector, there could be no 
worther goal than to possess this heirloom collec: 
Lion of fine art medals honoring the greatest artistic 
ecnius of all time on the 500th anniversary of his 
birth. A. collection that combines great art, great 
wenificance and great rarnty with the intrinsic value 
of solid sterling silver 

To take advantage of this important opportunity, 
simply fill out and mail the Subscription Applica- 
ion at night. Please note, however, that your appli- 
cation must be postmarked by January 31, 1975. 
Applications postmarked after that date must, re- 
eretfully, be declined and returned. 
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ADVANCE SUBSCRIPTION APPLICATION | 


Mhe Genius of Michelangelo 


Valid only if postmarked hy January 31, 1973 
Limit: One subscription per person 


The Franklin Mint 
Franklin Center, Pennsylvania 1909) 


Please enter my subscription for the S00th anniversary 
collection of Tie Gentiva! Michelangelo, consisting of 
60 finely sculptured sterling silver art medals to be 
med at the rate of one medal per month beginning 
in March 1975, 

[ understand that these medals will be struck ex- 
presaly for my account and | agree to pay $25." for 
cach medal promptly upon being invorced on a 
monthly prepayment basis: 


medal in the series. 
*rfaw mer hone emies fas 
Mir. ; 
Mra. 
Miss. 


Sy Pet Pe Ce ae 


Adilress 


City 





State, #ip 


Stenalure = 


AH orders are sulhject lo accoeptance By The Franklin Mati 
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THE DISTINGUISHED BOARD OF ADVISERS 
FOR. THE MICHELANGELO QUINCENTENNIAL MEDAL COLLECTION 


For their assistance in selecting the sixty most appropriate subjects for 
this important medallic series, The Franklin Mint is grateful to this 
eminent panel of scholars and art historians. 


DR, CHARLES DE TOLNA’ 


Director, Cosn Buonarroti. 
Author of six-yolume study of 
Michelangelo 


DR, UMBERTO BALDINI 


Pirector of the Center for An Restoration, 
Florence, Italy. 


DR. CHARLES MORGAN 


Professor Emeritus, Amberst College 
Author of “The Life of Michelangelo.” 











DR. ROBERT J. CLEMENTS 


Professor, N.¥. University 
Author of “Michelangelo s Theory 
of Art” 





DR, ROBERTO SALVINI 





Professor, University of Florence 
Snecialist on the Sistine Chape! Ceiling. 


i > 





All medals shown sctual sles THE FRANKLIN MINT Franklin Center, Pennsylvania 1909) 
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My Friends 
The Wild 








share ihe unique experiences of zoologist 
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emotions delight in their playful antics 

ihree other absorbine MOderAlery priced 


books are included in this Special Publica. 
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Naraoound *" x 10" yvolume-—with 200 or 
More Pages, and scores of brilliant color illyes- 
(ralions—4§ an outstanding value in family 
enterainment and knowledge Univ $4.25 per 
Volume, plus postage and handling, 
Use the order form below. 7 
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Conquer the mountain, then take it home. 






\ 


For these intrepid climb- 
ers, ther exhilarating mo- 
ment of conquest lives on 
in adramatic phot \ 

You only get one chancs 
for a shot like this. That's 
when you need a Nikon. Be- 
cause, no matter how rough 
the going, you can rely on it to 
come through with great pictures. 
Just as Nikon cameras have been 
doing under far worse condihons 
than you'll ever encounter. 

Nikon cameras have gone up 
Mt. Everest, across forbidding . 
deserts, to the North and South Poles. 
Nikon is the near universal choice of people who 
demand everything of themselves and their cameras. 

Yet, for all its ruggedness, a Nikon ts fast, smooth, 
responsive, even easy to use. Its “centerweighted" thru- 
the-lens meter system provides correct exposure every 
time, with a twist of your hand. You can select shutter 
speeds from 10 seconds to L/2000th without taking your 
eye off the bright, clear viewfinder. And you enjoy the sheer 
precision with which your Nikon responds, instantly, to your 
touch 

To make the most of your photographic conquests, visit 
the Nikon School when this famous, traveling weekend short 

, course comes to your area. 

Ask your Nikon dealer about 
it, or write for Folio OA, Nikon 
Inc. Garden City, N.Y. 11530. 
Subsidiary of Ehrenreich Photo- 
Optical Industries, Inc. EA (In 
Canada: Anglophoto Ltd. P.Q.) 
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SAVE BOTH TIME AND MONEY. 


START A BEECHCRAFT KING AIR “ANYTIME-AIRLINE” 


i veur company has men traveling in all 
directions by car and commercial airlines, you 
much find that vou can operate much more 
Mfhicientiy and economically by setting up vour 
own privately-srheduled routes with a 
Beecheralt Kung Air. 

| Some of Che mest successful businesses 
in the world have discoversd a King Air can 
ane both time sand money while a lowing 
them to cover their business opportunities 
more effectively than with any other forms 

of transportation. 

Perhaps the time is right for your 
company to consider its own “anytine-airline” 
... find perhaps one of the four famous 
Beecheraft King Air jet prope will he right 
for Vol 

Consider, for instance, the new 
Beochorlt Super King Air, 2 33 mph 
executive jetprop cinahle of carrying up to 
16 people talthough the normal corporate 
Se LIne arrirement accommodates (ram 
Geto TO, 

The Super Ring Air has a nonstep 
range of 2045 miles... orange you may 
never use, terhans. But with it vow ean 
complete many snort stage heneths anc 
return home without refueling. 

With the Super King Air, your 

“anytime-airline” cin be scheduled to depart 
in the morning with individuals. and 
mangement teams, drop them at their 
required chestinations, then pick therm up 
ha. return home later the same day. 

Result: Overnight stays out of town 
ure virtually eliminated, your executives, 





ieimen and manwsement teams cin Spend +s | 
) > 
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more time with their families, und they're 
back in the offiee for o full dys werk the 
next clay, 

Thorough planning of important 
business trips and efficient scheduling of 
appointments cain allow vour cumpeuy to 
continue intercity travel that presently 
requires four or more automobiles, 

Heres the real surprise: A Super King 
Air (like the one shown mbovel) cat pro ta 
wark for your compuny for about $2,440,100) 
per month net capital enat. Your CEA. will 
verify that if you show him the Reerheraft 
Capital Recovery Guide... ca part of the free 
Business Flyime Rit we'll send you, The kid 
contains all the farts you need to make an 
initial judgment on how to put a Beecheraft 
King Air to work for your company. 
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THIS TS NOT A COLA IN? 

Fitit te an LiPe Oe ae thon Phi Merihe: oie 
Mir company letterhend for the Beech 
emit Business Firing Kit chilled “How To 
Turt Bite Sky Thintong inte-A Blow (hip 
Investment.” 
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tive te Soir full maine, compere tithe 
BOO RETTON DWwOU te pilot Also, do vou 
piescarvt hy OWT fi Suen S 

Address: Beech Airreraft Gorpornticn, Phe 
mirtment A Wichtia. Kare 

Pai: To speed things up, call collopt: ieee 
iid aak-for Art Crom ut | 
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